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Abstract 
Does the experience of being pregnant, giving birth and becoming a mother affect women’s 
mental health over their reproductive life course? Much of the research on maternal mental 
health has focused on the perinatal period. In recent times, research has extended to patterns 
of women’s mental health over the years following the birth of their baby. In this thesis, 
associations between women’s experiences around pregnancy and giving birth, and patterns 
of their mental health impairment in the years following the baby’s birth, are examined.  
 
Participants: Three datasets were used for this thesis. The primary dataset was the Mater and 
University of Queensland Study of Pregnancy (MUSP) longitudinal birth cohort which 
recruited 6753 pregnant women between 1981 and 1984. Data-collection phases occurred at 
women’s first clinic visit, at three to five days, six months and five, 14, 21 and 27 years post-
birth. The second dataset was accessed from Brisbane’s Mater Mothers’ Hospital (MMH) 
public obstetric database and consisted of routinely collected data from women attending 
MMH. Six years of de-identified data from 19699 women, from 2001 to 2006, were analysed. 
The third dataset comprised a cohort of women from the ‘Thirty year study of the health and 
lifestyle of pregnant women’ project. These 2156 pregnant women were recruited at their 
MMH booking visit between 2011 and 2012.  
 
Methods: Six studies are the core contribution of this body of research. These studies, five 
cohort studies and one cross-sectional study, addressed the thesis’ aims and objectives. 
Studies’ outcome measures generally related to women’s mental health, rated by the 
Delusions-Symptoms-States-Inventory: state of Anxiety and Depression (DSSI/sAD) 
(Bedford et al., 1976) and assessed at time-points post-birth. In three studies, women’s DSSI 
depression measures at various time-points were combined to create depressive-symptoms 
trajectories. The Mental Disorder Screening Tool (MDST), constructed from women’s 
DSSI/sAD responses (Saiepour et al., 2014) and measuring mental health impairment, was an 
outcome measure for one study. Another study’s outcomes were based on women’s reported 
alcohol consumption before pregnancy and at their first clinic visit. A broad range of 
predictor and potential confounding variables, taken at different MUSP survey phases, were 
included in the studies’ analyses. Descriptive and inferential analyses were used. Univariate 
and multivariable regression analysis derived odds ratios and relative risk ratios with 95% 
confidence intervals.  
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Findings: The majority of women studied experienced few mental health problems during 
pregnancy and over their reproductive life course (spanning 30 years), while a sub-group of 
women continued to experience symptoms of depression in the years following their baby’s 
birth. Patterns of women’s depressive symptoms over 21 and 27 years were identified. 
Pregnancy and birth events were found to contribute little to women’s experience of 
depression. Pregnant women who experienced stressful life events (that is, financial, housing 
and relational events), were at higher risk of having depressive symptoms over the 27-year 
period. The proportion of women with mental health impairment was higher at 21 years post 
birth than at six months post birth. Women whose offspring had behaviour problems were 
themselves at risk of mental health impairment at 21 years post birth. As well, mental health 
problems in pregnancy; young motherhood; not completing high school and low family 
income; and having poor social networks around baby’s birth, and marital discord in 
pregnancy, predicted women’s poorer mental health over time. Today’s pregnant women are 
more likely to be older and have higher body mass indexes, more likely to be anxious but not 
depressed, and more are sure about wanting to be pregnant, compared to pregnant women 
from previous decades. Today’s pregnant women are also less likely to be smokers but are 
more often consuming alcohol prior to pregnancy, though they substantially reduce their 
alcohol consumption in pregnancy. Socio-economic disadvantage and psychosocial problems 
in pregnancy increase women’s risk of long-term mental health problems. 
 
Conclusions: Being pregnant and giving birth per se triggered few long-term mental health 
consequences for women. Rather, pregnant women’s characteristics and psychosocial factors 
(that is, measures of poor mental and physical health, socioeconomic disadvantage and 
disturbed social environments) were associated with mental health consequences over time. 
Having strong support networks and positive partner relationships could abrogate the 
negative social-environments that arise from women experiencing stressful events, mental 
health impairment and poor social economy. These findings add to what is already known by 
showing that factors impacting on the mental health of pregnant women are more extensive in 
duration than has been previously reported. These findings provide maternity services with 
further evidence of the need for comprehensive, perinatal screening to identify women at risk 
and the prospect of disrupting patterns of mental health impairment over their life course. 
Midwifery researchers are well-placed to study the perinatal risks associated with women’s 
long-term mental health problems, causal pathways, and the interplay between pregnant 
women’s physical and mental health, and their biological responses to social adversity. 
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CHAPTER 1: INTRODUCTION 
1.1 Project overview 
 
1.1.1 Purpose and rationale 
Women’s experience of being pregnant and birthing a baby may affect their life course in 
ways that may not have been planned for nor expected. Women will experience lifestyle 
changes after they become a mother. Partly as a consequence of these changes, women may 
be at risk of developing poor mental health in the perinatal period and in the months and 
years that follow.  
 
In Australia, around three out of four adult women will birth a baby at least once in their life-
time (Ford et al., 2003). In recent years this level of fecundity has resulted on average, in 
excess of 300,000 babies being born each year (ABS 2014). Studies have indicated that 
postnatal depression may affect a significant number of these women (Buist et al. 2008, 
Chojenta et al. 2016). As well, studies have suggested that women’s depression may continue 
over time (Pawlby et al. 2009, Leis et al. 2014). Collectively this evidence raises concerns 
that a large-minority of women and their offspring may experience the debility of chronic 
depression. The central research question of the thesis concerns women’s experiences of 
being pregnant, giving birth and becoming a mother and how these impact on their mental 
health over time. 
 
1.1.2 Scope  
For the purpose of this thesis, ‘mental health’ and ‘mental health impairment’ incorporated 
mood and anxiety symptoms that women have self-reported, using validated tools. These 
symptoms may have been experienced in the perinatal period (that is, pregnancy and 
postnatal) or in the years following their baby’s birth. While recognising that both biological 
and psychosocial factors may contribute to women’s poor mental health (Burt and Quezada 
2009, Skalkidou et al. 2012, Yim et al. 2015), the bulk of this thesis focuses on psychosocial 
risk factors. It is anticipated that findings from this thesis may add to the available evidence 
relating to risk factors and consequences for women who experience mental health 
impairment following the birth of their baby.  
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Figure 1.1 (below) is a graphical display of the scope of the project that encompasses the 
thesis and sets out its timeline extending from the first hospital-visit survey by a cohort of 
pregnant women through to their 27-year post birth survey as well as the first hospital-visit 
survey of a second cohort of pregnant women 30 years after the first hospital-visit survey. 
Three separate datasets provide information on samples of women spanning this 30-year 
period. Figure 1 also sets out the relevant dataset, the time-point of data collection and the 
year/s in which the data were collected and some of the measures of interest to the thesis. 
 
Do women’s psychosocial characteristics and experiences of pregnancy, birthing a baby and 
becoming a mother, or stressful life events and offspring behaviour affect their mental health 
over time? Principally this thesis will investigate three broad topics which frame the literature 
review. The topics comprise i) the changes to women's lives and lifestyles relevant to 
pregnancy and women's mental health, ii) the influences of pregnancy and birth outcome on 
women's mental health postnatally and over time and iii) the influences of adverse life events 
and offspring behaviour on women's mental health over time. Women’s self-reported anxiety 
and depressive symptoms measured at a number of time-points across their life course, 
provides outcome measures for the bulk of this project’s studies. The following chapters of 
the thesis comprise: a review of the current medical literature on women’s mental health 
(chapter 2), thesis’ aims and objectives (chapter 3), methodology (chapter 4), a description of 
six separate studies and their findings (chapters 5-10) and the final chapter summarises the 
thesis’ findings (chapter 11). 
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Figure 1.1 Scope of the thesis  
This figure depicts the scope of the thesis detailing the datasets used, the timing of data collection and measures taken at time-points 
relevant to the thesis. 
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CHAPTER 2 LITERATURE REVIEW 
 
2.1 Topics 
2.1.1 Reviewed literature topics 
This chapter examines factors that previous research has suggested are likely to influence 
women’s mental health during the perinatal period and in the years following their baby’s birth. 
The review itself is set out under three broad topics. In the first topic, the reviewed literature 
describes changes in the lives and lifestyles of women relevant to their reproduction and their 
mental health, namely family formation and function, social-class and work, lifestyle behaviours, 
and fertility intention. For the second topic, the literature review focuses on aspects of women’s 
pregnancy and birthing experiences, as well as woman-specific characteristics and environmental 
factors which may affect their mental health postnatally and beyond. The third topic addresses 
stressful life events which women may experience whilst pregnant, and at other time-points post 
birth. In addition the review examines child and adolescent problem behaviours that may have 
affected women's mental health over time. Some factors identified in the first topic-section were 
further explored in the later sections.  
 
2.2 Changes to women’s lives and lifestyles affecting pregnancy and mental health 
2.2.1 Changes over time 
Data for this thesis span nearly 30 years and women’s lives have greatly changed during 
those years. Such changes may have affected their experiences of pregnancy and birth, and 
may have impinged on their mental health. Specifically, it is those changes to the 
characteristics of family and the broader society that could most influence women’s lived-
experiences and pregnancy outcomes. Domains in which change could adversely affect 
family members’ mental health include family formation (size and membership) and function 
(support and relational-stress), social-class and work (family-income and women’s education 
level), lifestyle behaviours (alcohol, tobacco and other drug use and obesity) and fertility 
intention (marital status, fertility, age at first pregnancy).  
 
The changing characteristics of Australian families have been generally documented in 
successive national surveys. The findings of these surveys suggest that the Australian family 
and its structure has undergone many changes from that of Emile Durkheim’s 
characterisation of the ‘conjugal’ family (Guizzardi, 2006) and Parsons and Bales’ ‘modern’ 
family (Levy et al., 2002). Today’s ‘family’ is less consistently defined than it has been 
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previously, and families with children can be headed up by lone-parents or couples-parent 
families, the latter comprising of intact, blended or step families (de Vaus, 2004). Around 
1.0% of all Australian households are now headed up by grandparents (Qu and Weston, 
2013). One generation of family places its imprint on the next generation, and in terms of 
mental health, the evidence suggests that the factors which contribute to this generational 
transmission continue to be debated. 
 
A number of specific family-social factors have been linked to mental-health, and one being 
socio-economic status. Socio-economic factors, such as income, wealth and education, have 
been linked to an extensive range of health outcomes (Braveman and Gottlieb, 2014). 
Families’ social-class has been linked to its members’ mental ill-health and is viewed as 
arising from ‘social selection’ (Eaton, 1980) by which individuals’ psychopathology renders 
them unable to fulfil role-obligations or ‘social causation’ the result of economic deprivation 
(Dohrenwend and Dohrenwend, 1969). Other factors that may influence family members’ 
mental health include the changes to women’s roles and social lives due to major shifts 
within societal norms. This was exemplified by the introduction of the contraceptive pill 
which saw a change in social norms and effected change in women’s choices about their 
intimate relationships, fertility and health (Tyrer, 1999). Ultimately marriage and fertility 
were affected, as were women’s work-life and their lifestyle behaviours. Women’s lifestyles 
and risky behaviours may also affect their pregnancy experiences, and despite advancements 
in maternity care (Farquhar et al., 2015, Tan et al., 2012), the changing characteristics and 
behaviours of pregnant women could contribute to a range of adverse pregnancy and birth 
outcomes.  
 
2.2.2 Family formation and function 
With variation to the size and membership of the family in recent decades (de Vaus, 2004), 
over time the proportion of households comprising those couples-families with dependent 
children has declined, and the proportion of households headed up by lone parents has 
increased (<7.0% in 1976 to 11.0% in 2006 and 2011) (Hayes et al., 2010, Qu, 2013). The 
majority of these lone-parent households are headed up by mothers (AIHW, 2012a). As well, 
there has been a steady decline in average Australian household size (ABS, 2013) and the 
trend for smaller families compared to the 1980s is the result of lower fertility and changing 
patterns of child birth (DSS, 2005). More Australians now live in urban areas (90.0%) (ABS, 
2013). Taking into consideration changes to family formation, reductions in the average 
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household size, increasing lone-parent households and more families residing in cities, 
today’s families may have fewer, accessible members to contribute their physical and 
emotional resources. 
 
The findings from the Australian Mental Health Surveys conducted in 1997 and 2007 
provides some evidence that family support is linked to members’ mental health outcomes 
(ABS, 2008), which may arise through changes to family and subsequently less support to its 
members. In the first survey, following age-adjustment it was reported that the prevalence of 
mental disorder was highest for both men and women who lived alone. Overall the 1997 
survey reported prevalence rates of mental illness decreased as the number of people living in 
the household increased. The second survey conducted in 2007 was more expansive and 
measured family support as the level of contact one had with their family, the number of 
family members who were available to assist them and to confide in, in times of trouble. This 
survey found 64.4% of the population aged 16 to 85 years were in contact with family 
members every day in the previous 12 months and around one quarter had contact at least 
once a week. It was reported that 9.4% of the population was in contact with family less than 
once a week and this included those with no family contact (ABS, 2008). Also, 5.3% of the 
population reported having no family members on whom they could rely, 62.1% had one to 
four family members and one-third had more than four family members on whom they could 
rely on if they had a serious problem. A similar pattern was reported for family members in 
which one might confide. Of interest, the report found higher rates of mental illness in the 
presence of lower family support (ABS, 2008). Both findings suggest an association between 
available family support and mental illness, although the causal direction of such an 
association might be debated.  
 
2.2.3 Mental health over time 
Could the temporal changes that occurred to family formation and function, influence family 
members’ risk of developing mental illness? If this was the case it would be expected that the 
prevalence of people with mental illness would have increased or decreased over time. In 
comparing the results of two mental health surveys performed 10 years apart (1997 and 
2007), it appears that there was no change in the rate of mental illness. Both surveys found 
one in five Australians had a mental health disorder, and anxiety disorders were the most 
prevalent mental health disorder in both surveys (ABS, 2008). In contrast a 2014 systematic 
review of cohort and population studies involving participants aged 18 years and under, 
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examined the extent to which mental health/illness rates had changed over time (Bor et al., 
2014). These findings were less consistent. The review found 19 studies involving toddlers, 
children and adolescents meeting the criteria of at least a 10-year time-frame change and data 
for at least one time-point in the 21st century compared to at least one time-point in the 20th 
century. The study reported recent cohorts of children and toddlers did not show worsening 
of mental health symptoms and in adolescents externalizing problems were generally stable, 
however the majority of studies found an increase in internalizing problems (primarily 
symptoms of anxiety and depression) in adolescent girls (Bor et al., 2014). Is it possible that 
family-societal changes have affected young women, leading to higher rates of internalizing 
behaviours? Does the observed increase in mental health problems for adolescent girls, have 
implications for an increase in the mental health problems for fertility-aged women? A 
review of Australian and New Zealand longitudinal studies reported that the proportion of 
women with depressive symptoms in the first year after birth has remained stable over the 
past 25 years (Schmied et al., 2013). This thesis will investigate the possibility that women 
and young women in particular, have experienced an increase in poor mental health in more 
recent years. 
 
2.2.4 Social-class and work-family 
Over time Australian-households’ income levels have increased and so too have households’ 
disposable-income levels (ABS, 2014). It could be argued however that in this present 
economic climate, with pockets of high unemployment, increased living-costs and rising 
household debt, many families experience high-level financial stress. For example in 2013, 
household debt/average debt per person was the highest in more than 25 years, with 
household debt increasing nearly twice as rapidly as the rate of household assets. Expressed 
as a percentage of the rate of household assets, household debt increased from less than 11% 
in 1988 to nearly 20% in 2013 (ABS, 2014). In 2010, 41% of lone-parent families could not 
raise $2000 for an emergency compared to 11% of couple-parent families, while 19% of 
adults reported their household had at least one cash flow problem in the previous 12 months, 
with more people being unable to pay their bills on time (ABS, 2011). Is it likely that today’s 
families are worse off economically than their predecessors and if so could such financial 
stress impact on family members’ mental health? The association between poverty and poor 
mental health outcomes has been previously established, with education-levels and family-
income being key indicators of socio-economic status. One study found a dose-response for 
education and income on depression (that is, for each additional year of education, the odds 
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of being depressed decreased by 3%, while a 1% increase in income resulted in a 0.74 percent 
decrease in the odds of being depressed) (Lorant et al., 2003). The thesis will compare the 
family incomes and education level of pregnant women from previous decades to the present 
day to determine if there have been changes over time. Further evidence of socioeconomic 
status being associated with women’s risk of poor mental health in the perinatal period will 
be presented later in this chapter.  
 
A variety of factors have contributed to more women being in the paid workforce. Factors 
include increased living-costs, the greater acceptability of women in the workforce and the 
exponential increase in child care services. With more women gaining tertiary qualifications 
(ABS, 2013), emerging wage-parity (Smith, 2011) and less-discriminatory workplaces, 
women’s status in the workforce was consolidated. More women in the workforce have 
meant increased numbers of working mothers. In 1981, 19.0% of mothers were working full-
time and 24.0% were working part-time, however by 2009 the proportions had increased to 
28% and 35% respectively (Hayes et al., 2010). Being more independent and having financial 
independence meant more women remained unmarried/un-partnered. It is possible the 
changes to women’s work-family life could impact on their mental health, as women find 
themselves caught between the competing demands of the workplace, the desire to succeed 
and relationship and family obligations. 
 
2.2.5 Lifestyle behaviours and fertility intention 
Trends in the consumption of tobacco, alcohol and other drugs as observed by National Drug 
Strategy and Household Survey (NDSHS) confirm significant changes have occurred over 
time. The proportion of women aged 14 years and older, who were daily tobacco users 
declined by 38% from 1985 to 2004 (AIHW, 2005). The overall pattern of alcohol 
consumption for the general population remained unchanged between 1991 and 2004, in 
relation to the proportion of daily drinkers (9% of all Australians aged 14 years and older) 
and non-drinkers (AIHW, 2005). By 2010, the trend of alcohol consumption had changed, 
with reports showing the proportion of daily drinkers declining to 7.2%, and by 2013 had 
further reduced to 6.5% (AIHW, 2014). In 2013 about one in six pregnant women were 
smoking tobacco before they were pregnant and 10.6% of women continued to smoke during 
pregnancy (AIHW, 2014). Further, the report showed that in 2013 53.0% of pregnant women 
abstained from alcohol consumption (this had increased from 40.0% in 2007) although 
around 50.0% of women consumed alcohol before finding out they were pregnant (AIHW, 
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2014). Of these women, one in four continued to drink during pregnancy. Also, 1.6% of 
women continued any illicit drug use whilst pregnant (AIHW, 2014). Evidence suggests that 
higher use of alcohol places women at higher risk of having depression (France et al., 2004, 
Crandall et al., 2010) as does smoking tobacco and the use of illicit drugs (France et al., 
2004). Further evidence of the impact of substance use in pregnancy and its effect on 
women’s perinatal mental health will be presented later in this chapter.  
 
Another of the important changes experienced by women over time has been an overall 
increase in body mass index (BMI). Obesity was added to the nine national health priority 
areas in 2008 (AIHW, 2016), and measurements of adults’ weight, BMI and waist 
circumference were found to have increased over a twelve-year period (AIHW, 2012b). 
Australian families’ dietary and eating habits have changed from the early 1980s resulting in 
problems surrounding contemporary diets and sedentary life (Aranceta Bartrina, 2013). Other 
positive changes have occurred around women’s lifestyle behaviours with significant 
reductions observed in the general population’s tobacco use and risky alcohol consumption 
over time. Overall however, poor dietary habits and sedentary lifestyles leading to higher 
levels of obesity, and increasing drug use, may have negatively affected women’s physical 
and mental health. The level and potential impact of these changed lifestyle behaviours in the 
pregnant population will be further explored as part of this thesis. 
 
More women have delayed starting a family, resulting in them being older first-time mothers, 
often with declining fertility. Prior to the 1990’s, first-time mothers were most likely aged in 
their early to late twenties. Now fewer Australian women under the age of 20 are having 
babies. The median age of women giving birth reached 31 years in 2015(ABS, 2016). A shift 
in women’s fertility intentions has resulted in a decline in fertility nationwide with the total 
birth rates falling from 3.5 babies per woman in 1980 (Hayes et al., 2010) to 1.8 babies per 
woman in 2015 (ABS, 2016). Changes in contraception and family planning practices have 
contributed to this enhanced control of fertility. It is expected that fewer women today would 
find themselves with an unplanned pregnancy than women in previous decades. As well, 
marriage rates have continued to decline over time (ABS, 2009). Indeed, declining marriage 
rates along with a rising divorce rate has also contributed to fewer nuptial births, with 34.4% 
of births being ex-nuptial in 2014 (ABS, 2016). Being married though has been linked to 
having good health. One prospective study’s findings explained this association, suggesting 
that married women had better access to financial resources and social supports (Waldron et 
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al., 1996). The findings from another large, prospective study also reported the mental health 
benefits of women being married (Strohschein et al., 2005). Findings from the United States 
of America (USA) have suggested that being separated or divorced, rather than having never 
married, increased mothers’ risk of developing mood-anxiety disorders (Afifi et al., 2006). 
With the link between marital status and mental health, this thesis will examine whether 
declining marriage rates have influenced the number of women reporting poor mental health 
and what if any association links the quality of women’s partner relationship with their 
mental health status.  
 
2.2.6 What needs to be known 
There is limited evidence of whether or not the changes identified, independently or 
collectively, have contributed to women’s pregnancy and birth experiences. Before assessing 
the consequences of such changes on pregnant women’s mental health, the project will 
determine whether or not these changes can be observed in pregnant populations of differing 
decades.  
 
Evidence of an association between family support and individual’s mental health is tenuous, 
with the suggestion that changes to family formation and function could render today’s 
families having fewer support networks, and consequently pregnant women being less 
supported and at risk of poorer mental health. As well, mental health rates in the Australian 
population were stable between 1997 and 2007, and reports of stability over time in the 
proportion of women with depressive symptoms in the first year post birth, is reassuring. 
More recently however, findings suggest there has been an increase in mental health 
problems for adolescent girls. The mental health of pregnant women in terms of change over 
previous decades will be investigated in this thesis.  
 
Women’s age in pregnancy and parity will be assessed in response to evidence pointing to 
women delaying starting a family, older age in pregnancy and increasing numbers of women 
in the workforce. Families’ social class may have changed to some extent in response to the 
nation’s economic climate. With good evidence suggesting that lower socio-economic status 
is a risk factor for poor mental health, this thesis will compare women’s family income and 
their education level from those of previous decades to the present day. Poor marital quality, 
marital breakdown and unwanted pregnancy have been found to be associated with women’s 
poor mental health. In this thesis changes over time in the proportion of pregnant women who 
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are married or who are in live-in partnerships and those with poor quality partner 
relationships, will be examined. Measures of positive feelings towards their pregnancy and 
pregnancy-wantedness will be also examined between two samples of pregnant women from 
differing decades to determine whether pregnant women currently have fewer unwanted 
pregnancies than those of earlier cohorts. Due to societal changes it would be expected that 
fewer women today would proceed with an unwanted pregnancy. 
 
National surveys and databases have confirmed changes in patterns of tobacco and alcohol 
use over time, therefore this thesis will compare measures of alcohol and tobacco 
consumption of pregnant women. In addition, with reference to BMI as a key indicator of 
physical health, pregnant women’s BMI measures will be examined and compared. Thus two 
samples of pregnant women from differing decades will be compared on measures of 
maternal age, marital status, quality of partner relationship, education level, family income, 
parity, smoking levels prior to pregnancy and at the first clinic visit, alcohol consumption 
levels prior to pregnant and at the first clinic visit, BMI, depression and anxiety levels 
feelings on being pregnant and planned pregnancy and marital quality.  
 
As well as assessing these changes over time, questions remain in relation to whether the 
rates of women’s in-pregnancy substance use as reported in national surveys are reflected in a 
pregnant population. As the changes to the characteristics and lifestyle behaviours of 
pregnant women have been identified, it is possible that such changes contribute to a range of 
adverse pregnancy and birth outcomes. Or, does being more educated and informed influence 
women’s lifestyle choices in response to being pregnant? In terms of women changing their 
lifestyle behaviours, the project will describe the level of consumption of substances, in 
particular as in relation to women’s alcohol consumption. Further the project will determine 
whether these consumption patterns continue on into pregnancy. The project will describe the 
characteristics of women who continue to report substance use in pregnancy, particularly in 
relation to younger and older women and the level of education achieved.  
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2.3 Pregnancy and birth outcomes and women’s mental health postnatally and beyond 
 
2.3.1 An overview of the literature 
In this section, the review of literature is presented in five parts. Part one involves evidence 
showing an association between psychosocial factors and maternal poor mental health in the 
postnatal period. Parts two to three examine the knowledge gaps relating to specific elements 
of psychosocial predictors of maternal poor mental health, relevant to this thesis. These parts 
cover ‘woman’ factors of age in pregnancy, physical health, mental health and their health-
behaviours; and ‘external’ factors include partner relationships, social supports and socio-
economic status. Parts four and five comprise the major topic of the literature review which 
focuses on pregnancy and birth factors, represented by a number of pregnancy measures and 
birth outcomes and their association with maternal mental health. The available literature 
addressing these latter topics is limited.  
 
2.3.2 Women’s mental health perinatal and beyond 
During the perinatal period, women may experience mental health problems (Burt and 
Quezada, 2009). It has been suggested that the challenges of becoming a mother are 
amplified in women with mental illness (Lagan et al., 2009). In presenting a number of case 
studies, researchers have highlighted the effect of being pregnant and trying to deal with 
common social adversities, new experiences and the risk of mental-illness relapse (Lagan et 
al., 2009). Whether or not the perinatal period is a critical time in women’s lives in terms of 
their mental health vulnerability, it is certainly a time when women may feel overwhelmed by 
their environment, which may in itself become a catalyst for mental health problems in those 
women susceptible to mental illness.  
 
The vast amount of literature on the topic of maternal mental health and its prevalence, 
suggests it is a sizeable problem. Generally the evidence has focused on maternal postnatal 
depression with prevalence rates varying extensively world-wide (Norhayati et al., 2015). In 
Australia, postnatal depression reportedly affects 12% to 15% of childbearing women, with 
prevalence ranging from 3% to 30% depending on the method and time of assessment (Buist 
et al., 2008). More recently, a review of Australian and New Zealand longitudinal studies 
reported that the proportion of women with depressive symptoms in the first year after birth 
was between 10 to 20% (Schmied et al., 2013). A review of anxiety disorders in pregnancy, 
also found great variation between studies’ prevalence rates, most likely the result of the 
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differing disorders examined (Goodman et al., 2014). In fact, it has been suggested that 
antenatal anxiety occurs frequently, often overlaps with depression, and increases the risk of 
postnatal depression (Heron et al., 2004). In terms of both anxiety and depression, an 
Australian study found the proportion of women at six months postnatal with anxiety was 
12.7%, with depression was 17.4% and with co-morbid anxiety and depression was 8.1% 
(Yelland et al., 2010). What happens to women’s mental health beyond the postnatal period?  
A number of prospective studies have reported on the change in the proportion of depressed 
women over the number of years studied, and will be described later in this review. 
  
High-level evidence (from meta-analyses and systematic reviews) has confirmed a number of 
socio-demographic characteristics and lifestyle behaviours predict the rate of perinatal 
affective disorders. These predictors include, young (Goossens et al., 2015) and single 
motherhood (Rousou et al., 2013), poor quality partner relationships (Akincigil et al., 2010, 
Schmied et al., 2013, O'Hara and Wisner, 2014, Norhayati et al., 2015, Yim et al., 2015), low 
levels of social support (Norhayati et al., 2015, O'Hara and Wisner, 2014, Ross and Dennis, 
2009), socio-economic disadvantage (O'Hara and Wisner, 2014, Beck, 2001) and stressful 
life events (Norhayati et al., 2015, Yim et al., 2015, Meijer et al., 2014). Also, from studies of 
differing methodologies, indicators of substance misuse (Ross and Dennis, 2009) and poor 
physical health (Wang et al., 2016) predicted women’s poor psychological status. As well, 
having a family (Stuart-Parrigon and Stuart, 2014) or personal (Robertson et al., 2004) 
history of poor mental health was found to be associated with postnatal depression. Having 
prior episodes of mental health disorders either before or during pregnancy also predicted 
postnatal depression (Skouteris et al., 2009). Firm evidence in fact suggests a bidirectional 
association between prior poor mental health and perinatal poor mental health with prior 
depression predicts episodes of poor mental health (Fisher et al., 2012, Biaggi et al., 2015, 
Norhayati et al., 2015, Heron et al., 2004, O'Hara and Wisner, 2014, Beck, 2001, Robertson 
et al., 2004).  
 
2.3.3 Women factors  
There is ample evidence showing the risks associated with being a younger-aged mother. A 
systematic review found that teenage mothers were at risk of postnatal depression, school 
drop-out and poor socio-economic status (Goossens et al., 2015). Similarly, a review of low 
and lower-middle income countries found young childbearing predicted common perinatal 
mental health disorders (odds ratio range 2.1 to 5.4) (Fisher et al., 2012). To what degree then 
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is young childbearing itself a risk factor for poor psychological outcomes independent of 
socio-economic disadvantage? One study reported that having a low-economic trajectory in 
life led many teenage girls into non-marital motherhood (Kearney and Levine, 2012). The 
authors argued that the poor outcomes seen later in life as being associated with young 
childbearing, were merely the continuation of their being on an ongoing low economic 
trajectory (Kearney and Levine, 2012). One Australian longitudinal study examining 
mothers’ depressive symptoms in four waves over 6-7 years post-birth, in multivariable 
analysis, found young motherhood was a risk factor for persistently high-depressive 
symptoms over this period (OR=0.95, 95% CI 0.93, 0.98) (Giallo et al., 2014). As well, not 
completing high school was found to be a risk factor for persistently high-depressive 
symptoms, but not ‘usual’ weekly income (Giallo et al., 2014), leaving some doubt about the 
link between young motherhood and factors of low socio-economic status, over time.  
 
With the trend towards older aged women in today’s pregnant population, what then does this 
mean for women’s mental health over time? The evidence of older-age in pregnancy and its 
influence on women’s psychopathology remains unclear. In a population sample of Canadian 
women who had recently given birth (that is, stratified having birthed in the recent five years 
or not), older-aged women, that is, aged 40 to 45 years were more likely to be depressed than 
younger women (30 to 35 years) (adjusted odds ratio (OR) = 3.72, 95% CI= 2.15, 6.41) 
(Muraca and Joseph, 2014). In contrast, an Australian prospective study found older, first 
time mothers were not more likely to have major depressive episodes in the first two years 
after birth than younger mothers (McMahon et al., 2015). The variation in these studies’ 
findings may be explained by their differing age-categories, with the latter study’s age 
categories being ≤30 years; 31 to 36 years and ≥37 years (Muraca and Joseph, 2014, 
McMahon et al., 2015). Rather than being at risk of mental health disorders, older age in 
pregnancy, compared to younger-aged pregnant women, has been linked to a number of 
medical and obstetric complications (Jacobsson et al., 2004, Grotegut et al., 2014).  
 
In relation to having poor physical and mental health, the evidence has shown that poor 
physical health and depression are commonly comorbid, and most likely due to low-quality 
of life and functional impairment secondary to depression (Kang et al., 2015). In assessing 
the influence of poor physical health on perinatal mental health, one study found perinatal 
mental illness itself was a marker for long-term poor physical health because of women’s 
mental health-related behaviours (Meltzer-Brody and Stuebe, 2014). In relation to low 
36 
 
exercise activity and obesity, a sedentary lifestyle has been identified as being a major 
contributor to poor physical health as well as being linked to poor mental health (Wang et al., 
2016). Does the association between women’s poor physical health and their poor mental 
health continue over time? Poor subjective health status was found to be associated with 
women’s increasing rate of depressive symptoms over the first two years post-birth 
suggesting this association may continue over time (Lee et al., 2014). This thesis will 
examine measurements of pregnant women’s exercise activity and high body mass index as 
well as physical and mental health to determine whether this association continues over the 
longer term.  
 
Regarding perinatal substance use, the evidence is conclusive that women who engage in licit 
and illicit substance misuse in the perinatal period put themselves and their unborn foetus at 
risk (Sithisarn et al., 2012, Huizink, 2009). Firm evidence points to comorbidity of substance-
use and mental health disorders (Whiteford et al., 2013). This comorbidity has been identified 
also in pregnant populations with a systematic review (consisting of 17 papers using 
standardised depression assessment between three and 52 week postnatal) which found 
women with substance use disorders also experienced higher rates of postnatal depression 
(Ross and Dennis, 2009). To what extent then are women who are affected by both substance 
use and mental health impairment at risk of ongoing, adverse consequences to their mental 
health over time? In fact the evidence does suggest that substance use poses a risk of mental 
health consequences over time. One study examined maternal depressive symptom 
trajectories from an index pregnancy to when the child was 11 years of age. It found smoking 
in pregnancy was a risk factor for the chronic-severe depressive-symptom trajectory 
(Hammerton et al., 2015). Another study of mothers’ depressive symptoms from three 
months post-birth of the index child to age six years, found women in the high-chronic 
depressive-symptom trajectory had higher rates of tobacco and alcohol use in pregnancy 
(Matijasevich et al., 2015). Women who were chronic-severely depressed (that is, at 3 out of 
4 survey points over 10 years) compared to never-depressed women, were more likely to 
have substance use (Seto et al., 2005).  
 
2.3.4 External factors 
External factors relating to women’s mental health will be examined. These factors include 
women’s partners (in terms of marriage and quality of partner relationship), women’s social 
supports and socio-economic factors. Being married and having good marital quality has 
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been linked to having good health. In a meta-analysis of 84 studies from the 1990s, 13 
significant predictors of postnatal depression were identified and included marital status and 
marital relationship (mean size effects of 0.21 to 0.35 and 0.38 to 0.39 respectively) (Beck, 
2001). A longitudinal US study later suggested relationship-quality explained much of the 
association between marital status and maternal depression (Akincigil et al., 2010). Indeed, a 
meta-analysis reported that good-quality marital relationships contributed greatly to 
individuals’ good health (Robles et al., 2014). Of greater interest were findings from a 
combined systematic review and meta-analysis which showed women whose partners were 
emotionally close and supportive appeared to be protected against developing perinatal 
depression and anxiety (Pilkington et al., 2015). Likewise findings from another large 
systematic review (Yim et al., 2015) and a review of longitudinal studies (Schmied et al., 
2013) showed poor-quality partner-relationships strongly predicted women’s experience of 
depression in the postnatal period. With this level of evidence linking poor quality partner 
relationships with women’s poor mental health in the postnatal period, it is plausible to 
suggest this association continues over women’s life course. 
 
Recent evidence relating to marital status and poor quality partner relationship and women’s 
mental health in the long term, has suggested an association between marital status and 
women’s high depressive symptoms (Seto et al., 2005, Campbell et al., 2009) at 12 months 
(McCall-Hosenfeld et al., 2016) and 11 years post-birth (Hammerton et al., 2015). As well, a 
study examining women’s depressive-symptom trajectories over 6-7 years found poor quality 
partner relationship was associated with the persistent-high depressive symptom trajectory 
(Giallo et al., 2014). This thesis will explore whether this association continues over the 
reproductive life course. 
 
A number of systematic reviews have consistently reported that having inadequate social 
supports strongly contributed to women’s risk of antenatal depression (Lancaster et al., 
2010), antenatal anxiety and depression (Biaggi et al., 2015), postnatal depression (Norhayati 
et al., 2015, Robertson et al., 2004) (despite the latter review citing some studies’ 
methodological limitations) and perinatal mental illness (O'Hara and Wisner, 2014). So too, 
findings from longitudinal studies suggest poor social supports were associated with women 
having higher depression symptoms at 12 months (McCall-Hosenfeld et al., 2016), and 
women in a chronic-severely depression group over 10 years (Seto et al., 2005). This thesis 
will continue to examine this association over time. 
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The association between socio-economic status and poor mental health has been previously 
discussed. The evidence, however, varies somewhat for socio-economic status and postnatal 
depression. One systematic review found that low socio-economic status strongly predicted 
common perinatal mental health disorders (OR range was 2.1 to 13.2) (Fisher et al., 2012), 
while another review of high quality studies found in multivariate analysis, that markers for 
low socio-economic status were not associated with antenatal depression (Lancaster et al., 
2010). Further, some evidence has suggested that low socio-economic status was associated 
with women’s experience of depression symptoms in the long term (Seto et al., 2005, 
Hammerton et al., 2015).  
 
2.3.5 Pregnancy factors 
For many women pregnancy is likely to be a positive experience with positive outcomes. Not 
all women however have uneventful pregnancy experiences. Having an unplanned or 
unwanted pregnancy has been identified as a predictor of women’s postnatal depression in an 
early meta-analysis (mean effect size range of 0.14 to 0.17) (Beck, 2001), and in a more 
recent systematic review (Biaggi et al., 2015). Looking specifically at low and lower-middle 
income countries another systematic review reported that unintended pregnancy (OR range= 
1.6, 8.8) was a risk factor for women experiencing common perinatal mental health disorders 
(Fisher et al., 2012). As has been previously stated, many changes have occurred in this 
country relating to contraception and family planning and it is expected that fewer women 
would find themselves proceeding with an unwanted pregnancy. While the evidence relating 
to unwanted pregnancy and perinatal poor mental health is high-level, this thesis will explore 
whether women who were unsure about wanting to proceed with their pregnancies 
experienced adverse mental health consequences in the longer term. In considering 
pregnancy-related problems, studies have reported that women who experienced many 
physical symptoms were at risk of depression in early pregnancy (Perlen et al., 2013) and 
women who were hospitalised during pregnancy were at risk of depression in the postnatal 
period (Blom et al., 2010). An earlier prospective study also reported that the experience of 
severe obstetrics complications during pregnancy was associated with women having more 
depressive symptoms in the early postnatal period (Verdoux et al., 2002). From the few 
studies reported on, it remains unclear what effect if any pregnancy-related problems have on 
women’s mental health in the years following the birth of child. 
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2.3.6 Birth outcomes 
During the pregnancy and birth, women may experience complications or difficulties. It is 
unclear whether these experiences result in mental health consequences for these women. In a 
large, prospective study (the Generation R study) and following adjustment for maternal 
psychosocial factors, events such as pre-Eclampsia (AOR=2.58, 95% CI=1.30, 5.14); 
emergency caesarean section (AOR=1.53, 95% CI=1.02, 2.31); suspected foetal distress 
(AOR=1.56, 95% CI=1.08, 2.27) or a medically indicated delivery (AOR=2.43, 95% 
CI=1.56, 3.78) and hospital baby admission (AOR=1.45, 95% CI=1.10, 1.92) increased 
women’s risk of mental health symptoms at two months postnatal (Blom et al., 2010). In 
another large prospective study, multivariate analysis determined that having a caesarean 
section (AOR=1.3, 95% CI=1.1, 1.5) and being of high parity (AOR=1.8, 95% CI=1.5, 2.1) 
was associated with women’s depressive symptoms (Nelson et al., 2013). An earlier 
prospective study found primiparity, preterm-birth, difficult labour and worries about baby 
care were associated with mothers’ mental health symptoms at three months (Tamaki et al., 
1997).  
 
In contrast, a study exploring the relationship between a range of factors and women’s 
postnatal depression, found in univariate analysis that pregnancy and birth related factors 
were not significantly associated with women’s postnatal depression. Factors included 
gestational diabetes, gestational hypertension, caesarean section, preterm birth, use of gas, 
epidural or forceps, vaginal tears, episiotomy, removal of placenta, excess blood loss, labour 
beyond 36 hours, low birth weight, stillbirth, miscarriage, ectopic pregnancy or termination 
for the index and any previous pregnancies (Chojenta et al., 2016). Less is known about the 
association between women’s mental health and neonatal outcomes. One study found severe 
neonatal outcomes of stillbirth (AOR=9.4, 95% CI=6.0, 14.8), neonatal death (AOR=5.8, 
95% CI=2.9, 11.4), malformations (AOR=1.5, 95% CI=1.1, 2.3) and necrotizing enterocolitis 
(AOR=21.7, 95% CI=1.9, 244.3) were associated mothers’ depressive symptoms (Nelson et 
al., 2013). The study measured women’s EPDS at their first postnatal visit, usually between 
two and six weeks post birth (Nelson et al., 2013). Population-based studies which have 
examined the reverse causal effect by looking at antenatal depression as a risk factor for 
neonatal complications have found antenatal depression was associated with neonatal small-
for-gestational age (AOR=1.19 p=0.02) and low Apgar scores (AOR=1.74 p=0.01) (Goedhart 
et al., 2010). By contrast another study found that no association existed between maternal 
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antenatal depression, and anxiety and health behaviours and neonatal outcomes (Bodecs et 
al., 2011). Overall, there was limited, available evidence relating to pregnancy/birth 
complications and/or neonatal outcomes being risk factors for women’s poor mental health in 
the postnatal period. Many of the reviewed studies measured women’s mental health 
symptoms in the very early postnatal period only. Given this limited, and at times conflicting 
evidence of an association between pregnancy complications and/or adverse birth outcomes, 
and maternal poor mental health, this thesis will investigate a number of pregnancy and birth 
related factors to determine whether any association exists between adverse birth events and 
women’s mental health in the postnatal period and beyond. 
 
Early contact by new mothers with their new-born babies has been argued to be critical in the 
development of mother-infant ‘bonding’. It has been suggested that positive partner and 
social supports and socio-demographic factors likely benefit this bonding process (Kinsey et 
al., 2014). There is some evidence to suggest that poor mother-infant bonding negatively 
correlates with mothers’ stress, pain and mood experienced around the birth (Kinsey et al., 
2014), although there is evidence to suggest this process may be also affected by infant 
temperament (Nolvi et al., 2016) and the women’s own psychopathology (Wan and Green, 
2009). Whether or not women want contact with their new-born in the early postnatal period 
and whether such contact has short or long term consequences need to be determined.  
 
2.3.7 What needs to be known 
How likely is it that findings from this thesis could replicate the prevalence rates reported in 
earlier studies, particularly in regards depression and anxiety in pregnancy, the postnatal and 
in the year following the birth of a baby? This thesis will explore the proportions of women’s 
anxiety and depression measured at varying time-points throughout the study period. The 
evidence of an association between characteristics of the mother and her mental health is 
substantial. Nevertheless some knowledge gaps remain. The first of these gaps relates to 
maternal age in pregnancy. The study will examine whether young maternal age is associated 
with women’s poor mental health in the longer term and independent of low socio-economic 
status. As well the study will examine whether older-age in pregnancy is associated with 
long-term mental health consequences for women. A study from this thesis will examine 
pregnant women’s exercise activity and BMI as indicators for their physical health so as to 
better understand mothers’ mental health outcomes over time. In terms of women’s substance 
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use, the study will examine the level of use in the postnatal period and determine its 
association with women’s experience of depression. 
 
The evidence suggests an association exists between psychosocial factors, of marital status 
and poor quality partner relationships, social supports and socio-economic status, and 
women’s mental health in the postnatal period. As well, evidence suggests some of these 
psychosocial factors contribute to women’s poor mental health over time. This thesis will test 
this association to 27 years post birth. 
 
Unwanted pregnancies have been shown to affect women’s mental health in the perinatal 
period. As such in this thesis, possible associations between unwanted pregnancy and 
women’s mental health over time will be explored.  A review of the literature also found 
limited evidence of an association between pregnancy complications and mothers’ poor 
mental health in the perinatal period. Therefore in this thesis the extent to which pregnancy-
related problems affect women’s mental health in the years following the birth of a child will 
be also investigated. As well, because of the few studies reporting an association between 
birth outcomes and mothers’ depression, as well as those studies suggesting a reverse causal 
effect, an investigation will be conducted into whether or not an association exists between 
commonly occurring adverse birth outcomes and women’s poor mental health beyond the 
perinatal period.  
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2.4 Adversity and offspring behaviour affecting women’s mental health over time 
 
2.4.1 Women’s mental health over time 
Despite the volume of evidence reporting on women’s poor mental health in the postnatal 
period, it appears that most women experience few mental health problems in the postnatal 
period and beyond. Then again there is evidence of an ongoing risk for some women, with 
one study finding some women who experienced postnatal depression continued to be at risk 
of having chronic depression (Vliegen et al., 2014). Reporting on chronic depression, another 
study spanning 11 years, found that of the 17.0% of the women who had high-depressive 
symptoms in pregnancy, 37.5% had high-depressive symptoms in the postnatal period and 
88.5% of women with high-depressive symptoms in pregnancy/postnatal period had high-
depressive symptoms in later life (Leis et al., 2014). Moreover a study tracing women’s 
depression throughout pregnancy and post-birth to 16 years, found two out of three women 
were depressed during the study period and 66.0% had more than one episode (Pawlby et al., 
2009). In this final section of the literature review, the focus is on those women who 
experience poor mental health in later life, with reports of the prevalence and predictors of 
women’s experience of depression and/or anxiety at a single point in the years following the 
birth of an index child, and of depressive-symptoms trajectories over time. The two 
components of stressful life events and offspring behaviour problems, to which mothers are 
often exposed and which may affect their mood, will be assessed.  
 
2.4.2 Prevalence and trajectories of poor mental health over time 
A number of studies have considered the prevalence of women’s experience of depression in 
the years following the birth of a child. One longitudinal study found the proportion of 
women with Edinburgh Postnatal Depression Scale (EPDS) cut-offs for depression at three 
months postnatal was 6.9% and at four years post birth the proportion had increased to 14.5% 
(Woolhouse et al, 2015). Another study found the prevalence of depression in a sample of 
women was 10.4% at three months post birth and increased to 18.2% at 12 years post birth 
(Agnafors et al., 2013). A smaller sample of unmarried, adolescent mothers suggested the 
prevalence of depression at time-point 1 (1 to 1.5 years post birth) was 19.0% and the 
prevalence increased to 35.2% at time-point 5 (15 to 17 years post birth) (Gavin et al., 2011). 
Generally the limitations identified in these studies reflected the use of self-reported 
depression scores, the lack of generalisability derived from selected samples and the attrition 
groups containing more at-risk women.  
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There is a level of consistency of findings from depression-trajectory studies. A systematic 
review of 25 studies of general populations’ depression trajectories found most studies 
identified three or four trajectories and most participants had few or no symptoms, while a 
minority (usually less than 10.0%) had persistent symptoms (Musliner et al., 2016). For 
example a longitudinal, Norwegian study of 913 mothers described four distinct trajectories 
of their depression and anxiety symptoms extending over a 13-year period from 18 months to 
14.5 years post birth and included low, moderate, low-rising and chronic-high groups, with 
10.0% of women assigned to the chronic-high group (Skipstein et al., 2012).  
 
Fourteen studies describing women’s depressive symptoms trajectories following the 
pregnancy-birth of a child have been identified in the literature. Study sample sizes ranged 
from 220 to 10559 women and four or five depressive symptom-trajectories (range two to 
six) were identified, with one study identifying both depression and anxiety symptoms. 
Trajectories were generally described as scales of severity, direction or stability. All of these 
studies had a high-severe or chronic trajectory and/or an increasing depression trajectory. In 
the 14 studies, the proportion of women in the high-severe or chronic trajectories varied 
somewhat due to some studies’ additional ‘intermittent’ or ‘moderately high’ measures, with 
rates ranging from 1.5% to 27.0% (average=8.6%). One study combined chronic mild and 
severe (67.9%), and others reported on ‘increasing’ trajectories (rates of 5.5%, 10.2%, 5.5%). 
The 14 studies are summarised in table 2.1 and are listed as per duration of the study of 
women’s depression trajectory in years (that is, from one year to 17 years post birth). The 
table is set out with the following details: the names of the first and second author and year of 
publication; the study aims (and includes the depression survey tool); participants, time-
points of data collection; study duration (that is, approximate length from first to last 
depression survey); the number of trajectories reported and their labels (if given); the 
proportion of women in the higher symptom trajectories; the description of predictors of high 
symptom trajectory with additional descriptions of when measures were taken; particular 
symptom group being predicted and the studies’ limitations. The findings from these featured 
studies have been included in preceding sections and the remaining section of this literature 
review, and in the relevant chapters of results. 
 
  
44 
 
 Table 2.1 Longitudinal studies reporting mothers’ depressive symptom trajectories over time  
Authors, 
Year 
(Country) 
Study Aim Participants Time-points 
(PB = post birth) 
Study 
duration 
(in years)  
Trajectories of 
women’s symptoms 
% of 
women 
(group) 
Predictors of mothers’ high-chronic 
depression trajectories (with 
limitations) 
McCall-
Hosenfeld, 
Phiri et al, 
2016 (USA) 
Analyse women’s 
depressive trajectories 
(EPDS) and key risk 
factors 
n=2,802 
women (First 
Baby Study)  
1. 3
rd
 trimester 
2.1 month PB 
3. 6 mths PB 
4. 12 mths PB 
1+ yrs. 1. (Least depressed) 
2. (lower) stable 
3. (low) stable 
4. Increasing  
5. (high) stable 
6. (higher) stable 
1.7% 
(increasing) 
Measured in pregnancy – predictors of 
higher depression groups 
 history of anxiety and depression  
 un-partnered 
 poor social supports  
(Limitations: poor generalizability with 
sample of higher SES, low PPD rates) 
Teeters, 
Shenk et al, 
2016 (USA) 
Identify predictors of 
mothers’ depression 
course (BDI-II)  
n=220 
women of 
low income 
(home 
visiting 
program) 
1. 20-28 weeks 
of pregnancy 
2. 9 mths PB 
3. 18 mths PB 
1.5 yrs. 1. low 
2. mild 
3. severe 
5.9% 
(severe) 
Measured at all survey time-points – 
mod-severe trajectories 
 childhood maltreatment  
 low levels of support (mild and 
severe)  
 low control over one’s life 
(Limitations: self-report, BDI-II 
overlaps with PB symptoms) 
Lee, Stroo et 
al, 2013 
(USA) 
Identify women’s 
depressive-symptoms 
trajectories (EPDS), 
assess covariates  
n=844 
women 
overweight or 
obese  
1. 4 weeks 
2. 7 mths PB 
3.10 mths PB 
4. 24 mths PB 
2+ yrs. 1. low stable 
2. decreasing 
3. increasing 
10.2% 
(increasing) 
Measured at baseline 
 (low maternal education 
 poor subjective health status 
(Limitations: 2
nd
 analysis of sample 
from 2 intervention studies) 
Mora, 
Bennett et al 
2009 (USA) 
Define distinct 
trajectories of 
mothers’ depressive 
symptoms (CES-D) to 
2 yrs. 
n=1,735 
women of 
low-income  
1. 1-2 trimester 
2. 3 mths PB 
3.11 mths PB 
4. 25 mths PB 
2.04 yrs. 1. never 
2. late 
3. postnatal-resolving  
4. antenatal-only 
5. always-chronic 
7.0% 
(always-
chronic) 
Measured in pregnancy (retrospective) 
and postnatal – always chronic 
predictors) 
 ethnicity; higher parity  
 fair-poor emotional health  
 pregnancy ambivalence  
 higher objective stress (i.e. 
housing, partner, material 
hardship) 
(Limitations: lacks generalisability, 
lower-income, urban sample; post hoc 
identifying trajectory classes; potential 
attrition bias)  
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Authors, 
Year 
(Country) 
Study Aim Participants Time-points 
(PB = post 
birth) 
Study 
duration 
(in years) 
Trajectories of 
women’s symptoms 
% of 
women 
(group) 
Predictors of mothers’ high-
chronic depression trajectories 
(with limitations) 
Cents, 
Diamantopo
ulou et al, 
2013 (The 
Netherlands) 
Define mothers’ 
depressive-symptom 
trajectories (BSI) to 
determine their 
association with child 
behaviour problems  
n=4,167 
mother-child 
dyads 
(Gen-R) 
 
1. mid-
pregnancy 
2. 2 mths PB 
3. 6 mths PB 
4. 36 mths PB 
3+ yrs. 1. no 
2. low 
3. moderate 
4. high 
1.5%  
(high), 
11.0% 
(moderate)  
Measured at baseline – predictors 
of high and moderate trajectories 
 low education; low income  
 minority ethnicity  
 history of depression  
 more family stress 
(Limitations: lacks 
generalisability) 
Van der 
Waerten, 
Galera et al, 
2015 
(France) 
Define women’s 
depression trajectories 
(CES-D, EPDS); 
identify associated risk 
factors  
n=1,807 
women 
(EDEN study) 
1. 3
rd
 trimester 
2. birth 
3. 4 mths PB 
4. 8 mths PB 
5. 12 mths PB 
6. 24 mths PB 
7. 3 yrs. PB 
8. 4 yrs. PB 
9. 5 yrs. PB 
5+ yrs. 1. no 
2. persistent-
intermittent 
3. persistent-high 
4. high-pregnancy 
only 
5. high-child’s 
preschool period 
5.0% 
(persistent-
high), 
25.2% 
(persistent-
intermittent) 
Measured in pregnancy - persistent 
high- intermittent groups 
 non-French  
 childhood adversity  
 life events in pregnancy  
 work over-investment 
 prior mental illness 
 high anxiety in pregnancy 
(Limitations: 2 depression tools used 
(EPDS used at 4, 8, 12 MThs PB); did 
not address changes from baseline risk 
factors) 
Matijasevich, 
Murray et al, 
2015 
(Brazil) 
Identify patterns of 
women’s depression 
(EPDS) and if distinct 
trajectories predict 
particular psychiatric 
disorders in offspring 
n=4,231 
mother-child 
dyads 
1. 3 mths PB 
2. 12 mths  
3. 24 mths  
4. 48 mths  
5. 6 yrs. PB 
6 yrs. 1. low 
2. moderate-low 
3. increasing 
4. decreasing 
5. high-chronic 
5.4% 
(high-
chronic) 
Measured in pregnancy for high-
chronic group 
 multiparous  
 higher rates of depression, tobacco 
and alcohol use in pregnancy 
(Limitations: women’s depression 
measure at 3-mths only available in a 
sub-sample; did not account for 
genetic factors) 
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Authors, Year 
(Country) 
Study Aim Participants Time-points 
(PB = post birth) 
Study 
duration 
(in years) 
Trajectories of 
women’s 
symptoms 
% of 
women 
(group) 
Predictors of mothers’ high-chronic 
depression trajectories (with 
limitations) 
Giallo, Cooklin 
et al, 2014 
(Australia) 
Assess course of 
women’s 
depressive 
symptoms and 
identify distinct 
groups (Kessler-6); 
identify pregnancy 
and early postnatal 
risk factors  
N=4,879 
women 
(families of 
Longitudinal 
Study of 
Australian 
Children) 
1. 3-12 mths PB 
2. 2-3 yrs. PB 
3. 4-5 yrs. PB 
4. 6-7 yrs. PB 
 
6+ yrs. 1. minimal  
2. persistently high 
16.0% 
(high-
persistent) 
Measured at 1
st
 survey; retrospective 
pregnancy measures 
 young maternal age 
 non-English speaking 
 not completing high school 
 history of depression 
 antidepressants in pregnancy 
 poor quality partner relationship 
 stressful life events 
 child development problems 
(Limitations: poor 
generalisability, differences 
participants vs. excluded 
participants, self-reported 
symptoms) 
Seto, Cornelius 
et al, 2005 
(USA) 
Examine 
demographic and 
socioenvironmental 
characteristics of 
mothers with chronic 
depressive symptoms 
(CES-D) 
n=476 low 
income 
women 
1. 1
st
 trimester 
2. 18 mths PB 
3. 3 yrs. PB 
4. 6 yrs. PB 
5. 10 yrs. PB 
10 yrs. 1. never depressed 
2. depressed at 1 
phase 
3. chronic-mild 
depressed 
4. chronic-severe 
depressed 
 67.9% 
(chronic 
mild-severe) 
Measured all time-points for chronically 
vs. never depressed women 
 more financial strain  
 less education, lower family income 
 less likely to be married 
 less social support  
 more serious arguments with others 
 use of multiple substances at birth 
 child-care problems at 18 MThs 
 tobacco use at 3 yrs. 
 more likely to be unemployed at 10 
yrs. 
(Limitations: infrequent assessments; 
male partners not assessed; women’s 
depression prior to pregnancy, onset of 
symptoms, family history of depression, 
not assessed) 
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Authors, Year 
(Country) 
Study Aim Participants Time-points 
(PB = post 
birth) 
Study 
duration 
(in years) 
Trajectories of 
women’s 
symptoms 
% of 
women 
(group) 
Predictors of mothers’ high-chronic 
depression trajectories (with limitations) 
 
Hammerton, 
Mahedy et al, 
2015 (UK) 
Examine the 
relationship between 
mothers’ depressive 
(EPDS) symptom 
trajectories over 
child’s life and 
subsequent 
adolescent suicidal 
ideation 
n=10,559 
mother-child 
(AVON 
study) 
1. 1
st
 trimester  
2. 3
rd
 trimester 
3. 8 weeks PB 
4. 8 mths PB 
5. 1.75 yrs. PB 
6. 2.75 yrs. PB 
7. 5 yrs. PB 
8. 6 yrs. PB 
9. 8 yrs. PB 
10. 11 yrs. PB 
11+ yrs. 1. minimal 
2. mild 
3. increasing  
4. sub-threshold 
5. chronic-severe 
5.2% 
(chronic- 
severe), 
5.5% 
(increasing) 
Measured in pregnancy and over time for 
chronic-severe group 
 low education  
 mental illness prior to pregnancy 
 family history of depression  
 smoke in pregnancy 
 live in rental 
 single  
 suicide attempt  
 known to mental health services 
(Limitations: attrition, missing families 
having higher risk factors) 
Campbell, 
Morgan-Lopez 
et al, 2009 
(USA) 
Model patterns of 
maternal depressive 
symptoms (CES-D) 
and examine 
adolescent 
adjustment in relation 
to course and severity 
of maternal 
trajectories 
n=1,357 
women 
(families of 
Early child 
care & youth 
development 
Study)  
1. 1 month PB 
2. 6 mths PB 
3. 15 mths PB 
4. 24 mths PB 
5. 36 mths PB 
6. 54 mths PB 
7. 7 yrs. PB 
8. 9 yrs. PB 
9. 11 yrs. PB 
10. 12 yrs. PB 
12 yrs. 1. never 
2. stable sub-
clinical 
3. early-
decreasing 
4. moderately-
elevated 
5. chronic 
4.7% 
(chronic), 
10.9% 
(moderate-
elevated) 
Measured at 1 month postnatal, predicting 
higher-symptoms groups  
 less likely to be married  
 lower education  
 more health problems 
(Limitations: self-report, not diagnostic; 
did not assess stressful life events; study 
design did not consider measures to 
account for chronicity, genetic risk) 
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Authors, Year 
(Country) 
Study Aim Participants Time-points 
(PB = post 
birth) 
Study 
duration 
(in years) 
Trajectories of 
Mothers’ 
symptoms 
% of women 
(group) 
Predictors of High-chronic depression 
trajectories 
 
Gross, Shaw et 
al, 2009 (USA) 
Examine forms of 
early child 
disruptive 
behaviour and 
subsequent 
trajectories of 
mothers’ 
depression 
(BDI) and 
adolescent 
behaviours 
n=289 
mother-boy 
toddlers 
(Women, 
Infants & 
Children 
program) 
1. 1.5 yrs. PB 
2. 2 yrs. PB 
3. 3.5 yrs. PB 
4. 5 yrs. PB 
5. 5.5 yrs. PB 
6. 6 yrs. PB 
7. 8 yrs. PB 
8. 10 yrs. PB 
9. 11 yrs. PB 
10. 12 yrs. PB 
11.5 yrs. 1. low 
2. low-moderate 
3. moderate-high 
4. high-chronic 
7.3%  
(high-
chronic), 
21.8% 
(moderate-
high) 
Measured at baseline for demographic 
variables, child noncompliance for high-
chronic group 
 early child noncompliance 
 low family-income 
(Limitations: generalisability with 
sample of boys from low-income, 
urban)  
 
Skipstein, Janson 
et al, 2012* 
(Norway) 
Examine if child 
rearing, living 
conditions, social 
support, mothers’ 
temperament 
predicted their 
trajectories of 
depression/ 
anxiety (HSCL25)  
n=913 
mothers 
(TOPP study) 
1. 18 mths PB  
2. 2.5 yrs. PB 
3. 4.5 yrs. PB 
4. 8.5 yrs. PB 
5. 12.5 yrs. PB 
6. 14.5 yrs. PB 
13 yrs. 1. low 
2. moderate 
3. low-rising 
4. high 
10.0%  
(high) 
Measured at time-point 1 for high 
trajectory-group  
 maternal temperamental distress 
 child-related stressors  
 living conditions 
 support from partner  
 social networks 
(Limitations: used a less complex logistic 
regression  modelling) 
Luoma, 
Korhonen et al, 
2015 (Finland) 
Identify 
antecedents of 
mothers’ (EPDS) 
depression and  
define  antenatal 
factors predicting  
high-symptom 
trajectories 
n=329 
woman-child 
dyads 
1. 3
rd
 trimester 
2. 1 week PB 
3. 2 mths PB 
4. 6 mths PB 
5. 4-5 yrs. PB 
6. 8-9 yrs. PB 
7.16-17 yrs. PB 
17 yrs. 1. very low 
2. low-stable 
3. intermittent 
4. high 
27.0% (high),  
3.0%  
(intermittent) 
Measured at time-point 1 for high-trajectory 
group 
 high anxiety and depression scores 
 diminished life satisfaction 
 loneliness 
 negative expectations of baby 
(Limitations: small sample size, self-
reported symptoms; did not control for 
factors likely to occur post birth, e.g. 
negative life events ) 
* Depression and anxiety symptoms trajectories
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2.4.3 Predictors of women’s poor mental health over time 
Studies conducted around mothers’ mental health in the perinatal period have revealed a 
number of predictors including physical, behavioural, psycho-social, and environmental and 
some pregnancy-related factors. Do these factors continue to influence women’s mental 
health over the reproductive life course? In addition to previous findings from longitudinal, 
trajectories studies, the following is a summary of the remaining evidence of predictors of 
women’s depressive symptoms over time. Beginning with ‘in-pregnancy’ predictors, studies 
suggest that having a history of poor mental health predicts high-chronic depressive-symptom 
trajectories (Hammerton et al., 2015, Cents et al., 2013, Luoma et al., 2015, Matijasevich et 
al., 2015, McCall-Hosenfeld et al., 2016, Van der Woude et al., 2015). Specifically, high 
anxiety and depression predicted high-symptom trajectory over seven waves of depression 
measures to 16-17 years post birth (Luoma et al., 2015). Other predictors identified were, 
having poor emotional health (Luoma et al., 2015, Mora et al., 2009), low socio-economic 
status (Hammerton et al., 2015, Cents et al., 2013), ethnicity (Cents et al., 2013, Mora et al., 
2009, Van der Woude et al., 2015) and having high parity (Mora et al., 2009, Matijasevich et 
al., 2015). 
 
Studies of women’s depressive-symptoms trajectories in which predictor measures were 
taken at one or more time-points with baselines not necessarily in pregnancy, also reported a 
number of predictors of the high-chronic depression trajectory. Predictors included poor prior 
mental health (Giallo et al., 2014, Teeters et al., 2016) and partner support (Skipstein et al., 
2012). Other predictors included childhood maltreatment (Teeters et al., 2016), maternal 
temperamental stress (Skipstein et al., 2012), factors associated with low socio-economic 
status (Seto et al., 2005, Campbell et al., 2009, Giallo et al., 2014, Lee et al., 2014), non-
English speaking (Giallo et al., 2014), and health concerns (Lee et al., 2014, Campbell et al., 
2009). The evidence suggests that young motherhood, substance use, marital status, poor 
quality partner relationships, poor social supports and socio-economic disadvantage are 
associated with mothers’ poor mental health over time.  
 
2.4.4 Stressful life events and women’s mental health over time 
Multiple factors involving biological, genetic, psychological and social factors may act at 
different levels, contributing to individuals’ mental health problems (Möller et al., 2009). To 
some extent, the experience of stressful life events in adulthood has been associated with an 
increased risk of affective disorders (Brostedt and Pedersen, 2003, Kendler and Gardner, 
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2010). In pregnancy, women have reported experiencing stressful events that can range from 
death or a serious problem with a close friend or relative, unemployment, financial problems, 
and moving or housing difficulties (Agostini et al., 2015). It appears that it is relatively 
common for pregnant women to experience stressful life events, with 20.0% of Australian 
women (Yelland and Brown, 2014) and more than 64.0% of US women (Burns et al., 2015) 
reporting they had experienced one or more stressful life events.  
 
Moreover, these stressful life events were found to be risk factors for the development of 
perinatal poor mental health (O'Hara and Wisner, 2014, Meijer et al., 2014, Robertson et al., 
2004, Biaggi et al., 2015, Agostini et al., 2015), in particular non-pregnancy related events 
(Meijer et al., 2014) and stressful life events involving partner relationships (Qobadi et al., 
2016) were found to be risk factors for developing perinatal depression. This latter study of 
the 2009 -2011 Mississippi Pregnancy Risk Assessment Monitoring System found women at 
risk of developing depression had high relationship stress (with low financial and high trauma 
stress) or had high relationship stress (with low financial and low trauma stress) (Qobadi et 
al., 2016). The evidence suggests that such experiences can have short-term mental health 
consequences. As well, there is emerging evidence to suggest that this association between 
the experience of stressful life events around pregnancy and women’s depression continues to 
exist over much of the life course. In a review of the longitudinal studies with depressive-
symptom trajectories, it was reported that one predictor of persistent depressive-symptom 
trajectory from pregnancy to five years post-birth was the experience of life events in 
pregnancy (van der Waerden et al., 2015). As well, having higher objective stress (that is, 
housing, partner, material hardship) was a risk factor of the high-depression group over two 
years post-birth (Mora et al., 2009), and having more family stress was a risk factor for 
women being in the higher-depression trajectories over three years (Cents et al., 2013).  
 
Stressful life events were reported as being one of the risk factors of membership in the 
persistent-high symptom trajectory from the first year to 6-7 years post-birth (Giallo et al., 
2014). The evidence suggests that women who experience stressful life events during 
pregnancy may be at risk of persistent depression up to five years post-birth and that the 
experience of life events in the first postnatal year to 6-7 years post-birth. This thesis will 
further examine the association between stressful life events experienced in pregnancy and 
women’s high depressive-symptoms at 27 years post-birth. As well, stressful life events 
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experienced when the child was five years and 14 years of age will be measured in relation to 
mothers’ poor mental health at 21 years. 
 
2.4.5 Offspring behaviours and women’s mental health over time 
The evidence relating to offspring exposure to their mothers’ mental illness points to broad 
adverse effects (Parsons et al., 2012, Goodman and Gotlib, 1999). A systematic review of 
relevant studies found maternal psychological distress in the antenatal period could adversely 
affect offspring’s cognitive, behavioural and psychomotor development, and in the postnatal 
period this exposure could adversely affect offspring’s cognitive and socio-emotional 
development (Kingston et al., 2012). Further evidence has found that exposure to maternal 
depression was associated with internalizing and externalizing behaviours in school-aged 
children (Barker et al., 2012, Fihrer et al, 2009). While another study found concurrent 
maternal symptoms of depression and anxiety was associated with behavioural problems in 
children (Agnafors et al, 2013). 
 
The possibility of a reverse causal pathway between mothers’ mental illness and offspring 
behaviour problems has been only rarely considered. There is little known about whether 
mothers’ mental health could be affected by the stress of having children with behavioural 
and mental health problems. Studies have reported a reciprocal association between maternal 
stress and child externalising behaviours (Stone et al., 2016) as well as an association 
between psychopathology in daughters and long-term depression experienced by mothers 
(Sellers et al., 2016). The possibility of a reverse causal pathway between child and 
adolescent behaviour problems and women’s mental health impairment over time will be 
investigated. From research describing depression trajectories, there is evidence of 
associations between early childhood non-compliance (Gross et al., 2009), child development 
problems (Giallo et al., 2014) and child-related stressors (Skipstein et al., 2012), and mothers’ 
high depressive-symptom trajectories. In considering patterns of women’s mental health over 
time this thesis will also explore women’s in-pregnancy mental health, stressful life events, 
socio-demographic and lifestyle factors to determine their impact on their mental health 
symptoms in the years following the birth of a child. 
 
2.4.6 What needs to be known 
From the review of the studies relating to depression-symptoms trajectories, the longest study 
time-frame was found to be around 17 years post-birth of an index child. To begin with, this 
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thesis will assess depression-symptoms trajectories over 21 year and 27 year periods. The 
trajectories will be compared with those studies’ depressive-symptoms trajectories reported in 
this review. Women’s experience of depression and anxiety symptoms will be examined at a 
single time point of 21 years following the birth of an index child to determine prevalence of 
significant mental health impairment. 
 
A major focus will be on the women’s experiences of stressful life events prior to and in 
pregnancy and examine to what extent if any they are associated with women’s higher-level 
depressive-symptoms trajectories and using the early psychosocial factors as potential 
confounders. With some evidence suggesting that child-related factors may be associated 
with mothers’ depression trajectories, This thesis will use measures of offspring behaviour, 
involving a range of behaviour problems five years and 14 years of age, to investigate the 
possibility of a reverse causal pathway between these child and adolescent behaviour 
problems and their mothers’ mental health impairment at 21 years post-birth. In addition, 
many of the early psychosocial and lifestyle predictors that have been reported on in this 
review will be included in analyses of the 27-year depressive-symptoms trajectories, to 
investigate any further association with women’s experience of depression throughout their 
reproductive life.  
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2.5 Summary of Literature Review 
 
2.5.1 The evidence, knowledge gaps and proposed investigations 
The life course of women’s mental health following the birth of a child has been described in 
the literature. Despite this, some knowledge gaps remain. An explanation of these identified 
knowledge gaps, along with proposed investigations relevant to these gaps, is presented. With 
MUSP data spanning a number of decades, the literature review included an exploration of 
the evidence as it related to family and societal changes during that period. With evidence 
showing some family and societal changes had occurred, it was determined that an attempt be 
made to replicate those findings reported by national survey data, by examining 
characteristics and lifestyle behaviours of two samples of pregnant women from differing 
decades.   
 
When examining the literature on women’s substance use around pregnancy, two assertions 
were made. One assertion related to changes observed in the characteristics and lifestyles of 
pregnant women over recent decades, addressing the possibility that some of these changes 
could adversely impact on pregnancy and birth outcomes. The second assertion was that more 
women of today were likely to be better educated, and more informed. If women are more 
informed, then are they more likely to modify common lifestyle behaviours in response to 
being pregnant? An examination of pre-pregnancy and in-pregnancy measures of alcohol and 
tobacco use in a pregnant hospital population will be undertaken. As well, an examination of 
the characteristics of women who continued to consume alcohol during pregnancy will be 
also undertaken. 
 
In response to the reported prevalence of maternal depression and anxiety in the literature, an 
investigation will determine the proportion of MUSP women with mental health symptoms at 
varying time-points over their life course. As well, the evidence has confirmed that the 
strongest psychosocial predictors of women experiencing poor mental health in the perinatal 
period included having pre-existing poor mental health, poor quality partner relationship and 
few social supports, and experiencing stressful life events. To some extent also, many of 
these factors have been found to predict women’s poor mental health in the long term. As 
part of this investigation, indicators of low socio-economic status, young age and poor 
physical health in pregnancy will be examined as potential predictors of women’s poor 
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mental health to 21 years post birth, to determine which if any, woman-specific 
characteristics in pregnancy have contributed to women’s poor mental health in the longer 
term. 
 
An investigation using data from the MUSP cohort will seek to identify patterns of women’s 
depressive-symptoms based on their consecutive survey measures. It is expected that these 
symptoms can be plotted over periods of 21 and 27 years into groups of two to four of similar 
symptom patterns. Of particular interest are those women who reported high-persistent 
depressive-symptoms over time, and determining possible predictors of this depressive-
symptoms trajectory. Findings from this investigation could add to the current evidence, by 
looking at an extended period of time to what is currently being reported. As such, the 
proportion of women at risk of persistent and/or escalating depression over 21 and 27 years 
post birth could be determined, and their socio-demographic characteristics described. 
 
It has been suggested that postnatal depression is different from depression experienced by 
women at other times in their lives. The inference that women could develop ‘postnatal’ 
depression as a consequence of adverse pregnancy and birth related factors will be explored. 
Despite the vast literature that is available on perinatal mental health, very limited evidence 
has focused on pregnancy and birth related factors. As well, there appears to be only limited 
studies of depressive-symptom trajectories with potential predictors of antenatal and birth 
factors and child/parenting factors. Pregnancy and birth related factors will be examined as 
possible predictors of women’s depression in the long term.  
 
As part of the literature review and investigations for this thesis, the notion of stress has been 
considered from two viewpoints. The first viewpoint considers a measure of women’s stress 
symptoms in pregnancy that can be examined as a potential predictor of their mental health 
over time. The second viewpoint considers whether a possible association exists between 
stressful life events and women’s mental health over time. More specifically, it will be 
determined whether or not stressful life events occurring during pregnancy could adversely 
affect women’s mental health beyond the pregnancy, and continue across their life course. As 
well, mothers’ experiences of stressful life events will be considered at two additional time-
points, that is, at five years and 14 years post-birth, to further explore the influence of 
stressful life events on women’s mental health over time.  
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The preponderance of evidence relating to offspring’s psychosocial and behaviour problems 
linked to mothers’ poor mental health, points to offspring exposure to their mothers’ poor 
mental health at critical periods including in utero, infancy, childhood and in adolescence, as 
being a causative factor of offspring psychopathology. The small body of evidence that 
suggests a reverse causal association between children with behaviour or mental health 
problems may adversely affect their mothers’ mental health is also considered. Findings from 
two trajectory studies have given credence to an investigation being conducted into the 
impact of child behaviour problems on their mothers’ mental health. One of these studies 
found that child-related stressors predicted maternal high depressive-symptom trajectories 
over 13 years. The second study found early child noncompliance predicted maternal high 
depressive-symptoms trajectories over 12 years. An examination will be conducted to find 
out whether or not child and adolescent behaviour problems are risk factors for mothers 
having poor mental health at 21 years post birth. Finally, an exploration of the key findings 
from these investigations will make recommendations to health-service planners and health 
care professionals about what can be done to disrupt women’s patterns of poor mental health 
over time.  
 
2.5.2 Questions arising from gaps in the literature  
The knowledge gaps in the evidence relating to women’s mental health in the years following 
the birth of a child, and identified from the literature review, have been described. As well, 
these gaps have been described in relation to investigations relating to this thesis. More 
specifically, these identified gaps have been used to form research questions relevant to the 
thesis’ investigations and are listed as follows:  
i. What has changed for pregnant women in the last 30 years that may affect their 
pregnancy experience and have mental health consequences?  
ii. Do pregnant women alter common lifestyle behaviours in response to pregnancy and 
in preparation for birth?  
iii. What are the characteristics of women who continue risky alcohol consumption in 
pregnancy? 
iv. What woman-specific characteristics and psychosocial factors in pregnancy and the 
early postnatal period if any, influence mothers’ mental health in the longer term?  
v. Does the experience of adverse pregnancy and birth outcomes increase the risk of 
women developing poor mental health over time? 
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vi. What is the proportion of women likely to experience persistent and/or escalating 
depression over time and what are the socio-demographic characteristics of this group 
of women?  
vii. To what extent does the experience of stressful life events in pregnancy, and at other 
times, influence women’s mental health over time? 
viii. Does having a child or adolescent with behavioural problems result in mental health 
consequences for their mothers? 
ix. What can be learned from this thesis that may help inform service providers of the 
early-identifiable risk factors for maternal poor mental health and thus allow for early 
interventions for women with high risk indicators of longer-term poor mental health? 
 
In summary this chapter has outlined the available evidence relative to the thesis. Having 
identified knowledge gaps in the evidence, questions have been formulated, from which 
thesis’ hypotheses, aims and objectives are developed and planned investigations undertaken. 
The thesis’ hypotheses, aims and objectives are detailed in the following chapter.
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CHAPTER 3 AIMS AND OBJECTIVES 
3.1 Overview 
3.1.1 Rationale and intention 
Could having a child contribute to mothers developing poor mental health? How might such 
an association occur? Becoming a mother and subsequently experiencing poor mental health 
could be the influence of varying factors and experiences encountered by women, including 
their own socio-demographic characteristics or psychosocial circumstances during 
pregnancy, or it may be a consequence of their pregnancy-birth experiences. It is possible that 
women’s mental health status and outcomes change over her life course. Findings from this 
thesis will add to the growing body of literature on the patterns and predictors of women’s 
mental health symptoms following the birth of a child and over a women’s reproductive life 
course. 
 
Explorations for this thesis involve the analysis of a large body of data, disaggregated into 
sub-studies with different methodologies to address the gaps identified during a review of the 
relevant literature. In addition to investigating these identified gaps, findings will be 
compared with those from the available evidence relating to the prevalence of women’s 
perinatal mental health and changes in women’s mental health over time. Predictors of 
women’s poor mental health over time will be similarly compared, and will likely include the 
socio-demographic characteristics of women and in particular, indicators of low socio-
economic status, as well as partner relationships and lifestyle factors.  
 
3.1.2 Thesis aims 
The aims are two-fold, firstly in this thesis it will be determined to what extent the experience 
of pregnancy and having a child, impact on the mental health of a woman over her life 
course, and secondly what factors relating to these experiences are the main contributors to a 
mother’s mental health impairment. 
 
3.1.3 Hypotheses 
The literature suggests that psychosocial and lifestyle factors exert the most influence on 
women’s mental health vulnerability over time, with little evidence that pregnancy/birth 
related events have any impact on women’s mental health. Interestingly, relevant 
psychosocial and lifestyle factors shown to influence women’s mental health appear to have 
changed in recent decades. It is unclear, for how long these psychosocial and lifestyle factors 
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might exert an adverse effect on women’s mental health. As well, the literature indicates that 
women who have experienced stressful life events in pregnancy may be at a greater risk of 
experiencing poor mental health (Agostini et al., 2015). If so, is this association likely to 
continue beyond the perinatal period? The evidence also points to an association between 
women’s depression and adverse birth outcomes (Vigod et al., 2010), and high quality 
evidence links maternal depression to offspring psychopathology (Barker et al., 2012). It is 
expected that findings from this thesis will build upon previous studies’ findings, by 
investigating whether reported associations between predictor variables and maternal mental 
health persist in the years following the baby’s birth. Further, it will be determined whether 
or not a reverse causal association exists between pregnancy and/or birth outcomes and 
women’s depression over time, and between offspring psychopathology and subsequent 
maternal mental health impairment. The thesis’ hypotheses as follows, have been formulated 
from previous studies. 
 
Hypothesis 1: Psychosocial and lifestyle factors that likely affect women’s pregnancy 
experiences, and subsequently their mental health, have changed in recent decades. 
Hypothesis 2: An association exists between pregnant women’s lifestyle, and/or psychosocial 
factors, and their mental health, which continues throughout their life course. 
Hypothesis 3: If pregnant women experience symptoms of poor mental health, then it is 
expected they may experience ongoing and/or worsening symptomatology over their life 
course. 
Hypothesis 4: An association exists between pregnant women’s experiences of stressful life 
events and their depressive symptomatology, which continues over their life course. 
Hypothesis 5: A bidirectional or reverse association exists between women’s mental health 
symptomatology and adverse pregnancy/birth outcomes; and between women’s mental health 
symptomatology and offspring problems, and such an association continues over women’s 
life course. 
 
3.1.4 Thesis objectives 
The objectives of this thesis are addressed in six studies within the thesis. These studies will 
have their own hypotheses and aims. The eight objectives for the thesis are listed as follows: 
 
1. Describe the changing profile of pregnant women over the past 30 years. 
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2. Determine whether being more educated predicts women’s changing lifestyle 
behaviours in response to pregnancy. 
3. Describe patterns of women’s mental health symptoms following the birth of a child 
and determine what factors predict differing patterns of symptoms. 
4. Describe and discuss the characteristics of women who experience high, persistent 
depressive symptoms in the years following the birth of a child. 
5. Determine whether adverse pregnancy-birth outcomes predict women’s depressive 
symptoms in the postnatal period and over time. 
6. Determine whether or not stressful life events experienced in pregnancy predict the 
course of women’s mental health over time. 
7. Determine whether child and adolescent behaviour problems predict mental health 
consequences for their mothers. 
8. Discuss how the findings from these studies could be used to improve health-planning 
and improve the mental health of women and their children. 
 
The following chapter will overview the methodology for the thesis. The studies will 
individually describe parts of this methodology, particularly in relation to datasets and 
participants, outcome variables and predictor and confounder variables. Similar measures 
may be present in one or more of the studies. To avoid duplication the following chapter 
presents a broad description of the methodology used in the thesis.   
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 CHAPTER 4 METHODOLOGY 
 
4.1 Participants 
4.1.1 Datasets 
Dataset one 
There were three datasets that were used in this thesis. The primary dataset was that of the 
Mater and University of Queensland Study of Pregnancy (MUSP). This collaborative study 
between the MMH, South Brisbane and The University of Queensland recruited pregnant 
women attending their first hospital clinic visit between 1981 and 1984. The sampling frame 
included all consecutive pregnant women attending a hospital booking-in visit at the MMH 
(public) for their first pregnancy-trimester. Women recruited into this study represented an 
urban sample, residing on the south-side of the Brisbane River and encompassing pockets of 
socially disadvantaged communities. Participants were questioned on a range of health issues 
and behaviours and in particular, about their mental health and substance use. (Refer to 
Appendix 4.1 for a copy of MUSP survey form for women’s first clinic visit (Phase A). A 
total of 6753 women birthed live babies and formed the cohort to be followed up over time. 
Subsequent data collection phases for both women and their offspring occurred at three to 
five days after birth and at six months (1981 – 1984) and five years (1986 – 1988), 14 years 
(1995 – 1997), 21 years (2001 – 2004), and 27 years (2008 – 2011) post-birth. Samples from 
this cohort were used as study samples in all but one study for this thesis. 
 
Dataset two 
The second dataset was accessed from MMH Obstetric database. This database contained 
routinely-collected data of the records of women attending the MMH (public) in Brisbane. 
These data were retrieved from the Hospital’s obstetric clinical reporting system via the 
Mater Mothers’ Research Centre as de-identified data. Six years of data from 2001 to 2006 
were obtained for analysis. Information used from this dataset included details of lifestyle 
behaviours and socio-demographic characteristics obtained at the pregnancy booking visit.  
 
Dataset three 
The third dataset contained information on pregnant women recruited for the Thirty year 
study of the health and lifestyle of pregnant women: an exploratory study. Women attending 
their pregnancy booking visit at the MMH were recruited into this study. The survey used 
was a version of the original MUSP survey. Similarly to MUSP participants, information was 
gathered about a range of health issues and behaviours including their mental health and 
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substance use. The study was overseen by an experienced clinical research coordinator. For 
booking histories occurring outside of the hospital setting, midwifery teams were asked to 
recruit women attending their services. Recruitment was held over a nine-month period 
(20/6/2011 to 16/03/2012) and of the 2560 women who were invited to participate in the 
survey, 322 women (322/2560) declined or were deemed ineligible. Full details of this 
study’s recruitment will be given in chapter 5 of this thesis. 
 
4.2 Outcome measures 
4.2.1 Mental health measures  
The Delusions-Symptoms-States-Inventory: State of Anxiety and Depression (DSSI/sAD) 
(Bedford et al., 1976) was used to measure women’s depressive and anxiety symptoms at 
each phase of MUSP data collection and in the 30 year study of the health and lifestyle of 
pregnant women data collection (2011-12). The depression measures in particular formed the 
basis of many of the studies’ outcome measures.  The DSSI/sAD depression subscale used 
questions about how the respondent had been feeling recently and can be interpreted as a 
point prevalence estimate of depression.  Questions include ‘Have been so miserable had 
difficulty sleeping’, ‘Have been depressed without knowing why’, ‘Have gone to bed not 
caring if ever woke up’, ‘Been so low in spirit that have sat up for ages doing absolutely 
nothing’, ‘Future seems hopeless’ ‘Have lost interest in just about everything’ and ‘Been so 
depressed that have thought of doing away with self’. A symptom was counted if the response 
was all the time, most of the time and some of the time (with resultant depression scores 
ranging from one to seven). These measures were included in statistical analyses to create 
variables comprising of combined measures over a number of study survey phases with 
cluster or trajectory analysis, and combined with anxiety measures to create a variable for 
mental health impairment at a single point in time. Over six MUSP administrations of the 
DSSI/sAD depression subscale, the mean Cronbach alpha was .83. 
 
Cluster analysis was used to categorise two groups of women into a no-low depression or 
high-escalating depression trajectories over a 21 year period, see the study reported in chapter 
7, ‘Trajectories and predictors of women’s depression following the birth of an infant to 21 
years: a longitudinal study.’ Trajectory analysis, using semi-parametric mixture models with 
censored normal distribution, were also applied to women’s depression measures collected at 
six of the seven study phases to create depressive-symptoms trajectories to 27 years. This 
analysis allowed for women’s measures to be grouped into one of three depression 
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trajectories consisting of no/low, mild/moderate and high depression trajectories for the study 
reported in Chapter 9, ‘Social adversity in pregnancy and trajectories of women’s depressive 
symptoms: a longitudinal study.’ In addition, these analyses were used to re-create the 
trajectory variable which slightly adjusted the trajectory variable to ‘Low-stable’, ‘Moderate-
stable’ and ‘Moderate-rising’ trajectories for a study reported in chapter 8, ‘Commonly 
occurring adverse birth outcomes and maternal depression: a longitudinal study’.  
 
The Mental Disorder Screening Tool (MDST) was created using DSSI Depression items 
(above), the anxiety subscale items of‘Have worried about every little thing.’ ‘Have been 
breathless or had a pounding of my heart.’ ‘Have been so worked up that couldn’t sit still.’ 
‘For no good reason, I have had feelings of panic.’ ‘I have had a pain or tense feeling in neck 
or head.’ ‘Worrying has kept me awake at night.’ ‘Been so anxious that couldn’t make up 
mind about the simplest thing.’ Mokken scale analysis was applied to these measures from 
the MUSP longitudinal study at six time-points (Saiepour et al., 2014). A common scale of all 
seven depression items and three out of seven of the anxiety items was extracted and used as 
a measure of mental health impairment. The MDST provides a range of zero to 40 as a 
possible score to measure mental health. Women’s mental health at 21 years post birth 
comprised MDST score (with a cut-off of ≥16) comprising a dichotomous variable of 
women’s mental health impairment and was used in a study in chapter 10 of this thesis, ‘Does 
having a difficult child lead to poor maternal mental health?’ 
 
4.2.2 Women’s measure of alcohol consumption  
From the second dataset, women’s alcohol use prior to pregnancy and at their first clinic visit 
for an index pregnancy were used to determine a frequency measure of at-least weekly 
drinking prior-to and at their first pregnancy hospital-visit. An alcohol and drug assessment 
used by local alcohol and drug services at that time was adapted for use in the general 
pregnant population and incorporated into women’s first visit assessment. Additional, 
validated alcohol screening tools measuring specific risky or dependent use were not used in 
this instance given the time constraints associated with the clinical visit. At-least weekly 
alcohol consumption prior to and at women’s first clinic visit, became the outcome measure 
for the study reported in chapter 6, ‘Women’s frequency of alcohol consumption prior to 
pregnancy and at their pregnancy-booking visit 2001-2006: a cohort study.’  The remaining 
study compares two samples of pregnant women in differing decades and uses a number of 
socio-demographic and behavioural characteristics to facilitate comparisons. 
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4.3 Predictors  
4.3.1 Predictors 
A broad range of predictor variables and potential confounder variables recorded at different 
MUSP phases were included in the thesis’s studies relevant to MUSP datasets for the studies’ 
methodologies. Due to the nature of the thesis, many of the predictor and potential 
confounding variables used were taken from the MUSP phase A survey (first pregnancy visit) 
and to a lesser extent, from the MUSP phase B survey (three to five days post birth). 
Generally these variables related to women’s demographic characteristics, their physical and 
mental health, lifestyle and social relationships. (See appendix 4.1 for MUSP phase A 
survey).  
 
Variables relating to child and adolescent behaviour problem were obtained at the five year 
and fourteen year survey-phases. Predictor variables from the study involving the second 
dataset were collected at women’s pregnancy booking visit-survey. In the remaining study of 
this thesis in which two of the datasets were combined and their samples compared, predictor 
variables and confounder variables were obtained at Phase A survey for the MUSP database 
and at women’s hospital booking visit at recruitment for the study ‘A 30 year study of the 
health and lifestyle of pregnant women’. Predictor variables and potential confounders for the 
relevant studies have been described in depth in the methodology sections of each study.  
 
4.4 Statistical analysis 
4.4.1 Overview of statistical tests undertaken 
A range of tests and analyses were used for the studies within this thesis. Generally all of 
these studies commenced with visual assessment of the data using a variety of graphs (i.e. 
histograms, boxplots, cluster-gram, scatter-plots and other distributional plots). Simple 
associations between categorical variables were determined by Pearson’s chi-square testing. 
Univariate analysis, consisting of logistic and multinomial regression analyses were used to 
determine odds ratios (OR) for binary dependent variables and relative risk ratios (RRR) for 
nominal outcomes. The OR compares the relative odds of whether a particular exposure is a 
risk factor for a particular outcome and compares the magnitude of the risk factor for that 
outcome, with OR=1 suggesting the groups being compared are similar. Multinomial 
regression analysis is an extension of logistic regression and is used for nominal dependent 
variable with two or more levels, deriving relative risk ratios. The significance of associations 
was determined by p-values set at less than 0.05 and 95% confidence intervals (CI) and were 
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used to estimate the precision of the OR and RRR. A large CI indicates a low level of 
precision and a small CI indicates a high level of precision. Multivariable logistic regression 
analysis tested the independence of the association between the predictor variables and the 
outcome measure after accounting for confounder variables. Formed from prior knowledge 
and examination of the data, most subs-studies incorporated a series of adjustment models of 
potential confounders to adjust the association between predictor variables and outcomes. 
 
Cluster analysis and semi-parametric mixture models were used to create analyse outcome 
measures for some of the studies involving multiple phases of data. Cluster analysis is a 
multivariate procedure for detecting likely groups in data. Cluster analysis (K-clustering, 
non-hierarchical) separates a set of cases into a selected number of groups (i.e. by 
maximising between cluster-variation and minimising within cluster-variation). Iterative 
partitioning method of non-hierarchical (random) K-means cluster analysis with squared 
Euclidean distance measure was used on depression measures at six months, five years, 14 
years and 21 years, to create two trajectories of no-low and high-escalating trajectories. 
Latent Class Growth Modelling (LCGM) is a semi‐parametric analysis used for longitudinal 
data. LCGM identifies distinct subgroups of individuals following a distinct pattern of change 
over age or time on a variable of interest. For studies in this thesis, LCGM was used to 
describe the groups/patterns of women’s depressive symptoms and derived three trajectories 
of depressive symptoms to 27 years comprising ‘Low/low-stable’, ‘Middle/moderate-stable’ 
and ‘High/moderate-rising’ trajectories. 
 
4.4.2 Testing of assumptions 
The validity of the conclusions drawn from the thesis’s studies relies on the appropriate 
analysis being undertaken. In some instances it is necessary to first determine whether the 
assumptions relevant to a particular testing procedure are being fulfilled. As well as the 
checking of the distribution of the data, testing was conducted for collinearity and 
conditioning on a common effect on exposures and outcomes involving a number of 
sensitivity analyses. For longitudinal studies, the risk of attrition bias is an issue that needs to 
be addressed. Attrition of the original MUSP cohort (dataset 1 for this thesis) resulted in 
92.7% of participants remaining at six months, 72.7% at five years, 68.3% at 14 years and 
55.6% at 21 years and 52.7% at 27 years (Najman et al., 2015). In most of the studies in this 
thesis where required, MUSP cohort attrition has been described. Comparisons between 
missing/lost participants were compared with study participants using Pearson’s chi-square 
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tests. In addition to Little’s test for randomness being undertaken, multiple imputation 
analysis was used to address potential bias from participants lost to follow up or with missing 
records. Other sensitivity analyses were undertaken to test assumptions in the various studies. 
4.5 Ethical approvals 
Ethical approvals for the MUSP study phases to 21 years were obtained from the ethics 
committees of Mater Mothers’ Hospital and The University of Queensland. Ethical approval 
for the 27 year study was granted by The University of Queensland Institutional Human 
Research and Ethics Approval.   
 
Original approvals and amendments for A 30 year study of the health and lifestyle of 
pregnant women: an exploratory study were obtained from The Mater Health Services 
Human Research and Ethics Committee, Protocol Number HREC/13/MHS/137 1577M 
01/05/2010 to 30/09/2016 and The University of Queensland Institutional Human Research 
and Ethics Committee (Behavioural and Social Sciences Ethical Review Committee), 
Approval number 2012001333, duration 31/12/2013. Further extensions (30/09/2019) of the 
ethical approval were obtained from both institutions. 
 
Ethical approval for this current thesis was obtained from The University of Queensland 
Institutional Human Research and Ethics Approval (Behavioural & Social Sciences Ethical 
Review Committee), Approval number 2013000263, dated 7/03/2013 to 20/03/2018. 
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RESULTS 
 
The results from each of the studies selected for this thesis are presented in chapters five 
through to ten. Each of these chapters begins with an introduction section that precedes a 
manuscript relevant to the particular chapter topic and which has been published or 
submitted for publication. In the sections representing prepared manuscripts, the text has 
been altered to reflect the plurality of the authors who were involved in the preparation 
of the manuscript. For clarity, the project’s objectives have been linked to the chaptered 
results in the following way. 
Chapter 5 This chapter describes the changing profile of pregnant women during 
the past 30 years. 
Chapter 6 This chapter examined lifestyle changes pregnant women made in 
regards to their consumption of alcohol, tobacco and cannabis, in 
response to being pregnant and in preparation for baby’s birth.   
Chapter 7 The objectives of this chapter were threefold, examining a) patterns of 
women’s mental health symptoms following the birth of a child; b) the 
proportion of women with chronic-persistent depression and their 
characteristics and other factors that contributed to the differing 
patterns; c) the influence of adverse pregnancy-birth factors on women’s 
experience of depression to 21 years post birth. 
Chapter 8 This chapter extends on from the findings of the previous chapter by 
examining a) patterns of women’s depression over time; b) the 
proportion of women in the high-symptom trajectory and their 
characteristics; and c) the influence of commonly occurring birth 
outcomes on women’s experience of depression in the postnatal period 
and over 27 years post birth. 
Chapter 9 This chapter examined whether or not stressful life events experienced 
in pregnancy influenced the course of women’s mental health over time. 
Chapter 10 This chapter examined whether child and adolescent behaviour 
problems led to mental health consequences for their mothers. 
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CHAPTER 5 COMPARING DIFFERENCES IN PREGNANT WOMEN’S LIVES 
OVER TIME  
5.1 Changes over time 
 
5.1.1 Background 
It is of interest to know what has changed for pregnant women over the past 30 years and 
how relevant might such changes be to their mental health. The objective of this chapter was 
to describe the changing profile of pregnant women during the past 30 years. The recruitment 
of women into the MUSP Study occurred between 1981 and 1983. Since then, more than 
three decades have passed. As this project spans thirty years, it was of interest to learn 
whether findings from MUSP cohort studies were relevant for women of today. Do women of 
today have similar pregnancy experiences to those women of MUSP? In order to examine 
differences between the women of MUSP and women of today, a second birth cohort was 
recruited in the same manner as occurred for the original study, and surveyed in the same 
manner as had been done originally.  
 
5.1.2 Research project: 30 year study of the health and lifestyle of pregnant women  
A research project was developed and women who were booking into Mater Mothers’ 
Hospital to have their baby were recruited in a way that replicated the original MUSP survey.  
1
The study examined the extent to which obstetrically relevant health behaviours of pregnant 
women had changed over a thirty year period. Areas of interest that were explored included 
whether women’s pregnancy was planned or wanted, the level of women’s anxiety and 
depressive symptoms and their self-reported use of tobacco, alcohol and cannabis. Other 
measures of interest included women’s age in pregnancy, their marital status and 
relationship-quality as well as their level of education and family income (as measures of 
socio-economic status) and their body mass index as one measure of their physical health 
status. Sequential sampling was used. Sample size was estimated at 1600 women to show 
differences (and greater precision of estimates) between two groups for 1) rates of tobacco 
use (34.7% in the original MUSP and an estimated change rate of 17.7% to 17% in the recent 
hospital population (MMH data)); and rates of depression (5-6% in the original MUSP and an 
                                               
1
 Ethical applications were submitted to and approved by the Mater Health Services’ Human Research Ethics 
Committee (HREC/13/MHS/137:1577M): amendment AM03 to 30/09/2019) and The University of 
Queensland, Institutional Human Research Ethics (Behavioral and Social Sciences Ethical Review Committee: 
Approval number 2012001333 (expedited) with an extension to 2019). A Collaborative Research Agreement 
was drawn up retrospectively between Mater Medical Research Institute and The University of Queensland for 
this study. 
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estimated change rate of depression for Australian women was expected to increase by 
around 8% to 12-15%, NHMRC, 2000).
2
 The study hypothesised that pregnant women 
recently recruited have lower rates of tobacco use and higher rates of depression compared to 
pregnant women from the original MUSP cohort. A primary survey consisting of an 
amended, original MUSP questionnaire was accompanied by a comprehensive alcohol and 
drug use assessment.
3
  
 
5.1.3 Recruitment and survey 
The study sample was recruited from the population of women attending a first visit booking 
history at MMH. All women who were deemed eligible were approached to participate in the 
study. An experienced clinical research coordinator approached each woman individually and 
asked if she was interested in learning about the research project, and if so was given a 
patient information sheet. Once explained and if the woman agreed to participate, informed 
consent was obtained with women signing a study consent form. Participants were advised 
they were free to withdraw from the study at any time or not answer particular questions; and 
were reassured throughout the recruitment process, and the privacy of the information they 
provided. Women were also given the opportunity to take home the survey /questionnaires 
and to return them in an addressed-stamped envelope provided at recruitment or at their next 
appointment. Midwifery outreach teams including the young women’s team and Aboriginal 
and Torres Strait Islander teams were approached separately and were asked to assess women 
attending their services for suitability to be recruited or excluded based on their vulnerability. 
The recruitment period ran for nine months. In summary 2560 women were approached and 
invited to participate in the survey; 322 women (322/2560) declined or were deemed 
ineligible (the largest proportion of women not completing the survey were those with a poor 
understanding of written English or who required an interpreter); 2147 surveys were returned 
completed and 11 were returned incomplete but were allocated a study number, totalling 
2158 surveys (2158/2560 = 84.3%). The remainder of this chapter comprises a published 
manuscript which compares the two samples of pregnant women 30 years apart in relation to 
measures taken at their antenatal first clinic visit. 
 
                                               
2
 Funding and sponsorship was received from Mater Mothers’ Research Centre, MMRI Mothers and Babies 
Theme and The University of Queensland. (Subsequent funding allowed for extended recruitment and a larger 
sample size.) 
3
 Routinely collected data from the Mater Mothers’ Hospital’s obstetric database was obtained via data linkage 
provided additional information. 
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5.2 How have the lives of pregnant women changed in the last 30 years? 
 
5.2.1 Abstract 
Background: To what extent have the characteristics and needs of pregnant women changed 
over time? This cross-sectional, comparative study describes some socio-demographic, 
mental health and lifestyle characteristics of two samples of pregnant women assessed 30 
years apart.  
Methods: We recruited two samples of pregnant women who were attending their first clinic 
visit at the same large Queensland maternity hospital 30 years apart between 1981 to 1984 
(Sample A, N=6753) and 2011 to 2012 (Sample B, N=2156). The women were compared 
using the same survey tool. Descriptive statistics are presented. Pearson’s chi-square tests 
were undertaken (significance at <0.05) to determine how the characteristics and needs of 
pregnant women may be changing over time. 
Findings: Women, recently sampled, were older, more highly-educated and were more likely 
to be living with, but not married to, their partners, as well as having their first baby, than 
were women 30 years ago. As well, recently sampled, pregnant women were more likely to 
be non-smokers, to have higher body mass indexes and more symptoms of anxiety, but were 
less likely to be having an unplanned pregnancy.  
Conclusions: This study found a number of differences between the socio-demographic 
characteristics, lifestyles and mental health of two samples of pregnant women assessed 30 
years apart. Our findings suggest the need for ongoing monitoring of pregnant women to 
determine changing health priorities. Being more educated, today’s women may be more 
amenable to health education interventions. Higher body mass indexes for recently sampled 
women, highlights an emerging problem that needs to be addressed.  
 
Key words: pregnancy; obesity; smoking; drinking behaviour; mental health 
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5.2.2 Introduction  
In a world characterised by rapid technological and social change, a woman’s experience of 
giving birth to a baby is likely to differ from that of her counterpart 30 years ago. The most 
substantial contributions to pregnancy and birth in recent years involve advances in 
contraception (Crosignani and Glasier, 2012) and assisted reproductive technology (Farquhar 
et al., 2015), along with evidence-based antenatal (Brock et al., 2014) care and maternal-
foetal medicine (Tan et al., 2012).  
 
To some extent also, differences have been influenced by the salient changes in Australian 
society over time. Such changes include the ongoing women’s movement, which has 
contributed to improving women’s place in the workforce (Smith, 2011), better access to 
education for women and increasing consumerism. Women are now more educated, more 
knowledgeable, more likely to be in the workforce and more assertive about their health 
needs. Lifestyle behaviours are likely also to have changed during this time and include those 
that impact women’s physical health, such tobacco smoking and alcohol use (particularly in 
pregnancy), food consumption (Schenck-Gustafsson, 2009) and on their mental health. These 
changing characteristics raise concerns about changes in health needs and social 
circumstances of women more generally. This cross-sectional, comparative study considers 
these differences by comparing two samples of pregnant women recruited 30 years apart 
from the same large Queensland maternity hospital. To some extent the changing 
characteristics of Australian pregnant women have been chronicled in government reports 
from national and state-wide data collections. At times this information has been used by 
researchers to highlight trends over time, for example teenage pregnancy (Adelson et al., 
1992), however research overall has been piecemeal. This paper is the first to systematically 
compare two samples of pregnant women recruited 30 years apart from the same maternity 
hospital. 
 
Maternal age structure 
Prior to the 1990’s, first-time mothers were most likely aged in their early to late twenties but 
by 1991 first-time mothers were more likely to be in their late twenties. This trend has 
continued and by 2007 women were more likely to be having their first child when in their 
early thirties (Hayes et al., 2010). Today, with fewer Australian women under the age of  20 
years having babies, the median age of women giving birth reached 30.9 years in 2014(ABS, 
2014).  Teenage pregnancy has been associated with some adverse birth and child outcomes, 
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and poor maternal psychosocial outcomes (Goossens et al., 2015). Evidence also points to an 
increased risk of pregnancy-complications for older women having babies, with them being 
at increased risk of caesarean section (Bayrampour and Heaman, 2010), pregnancy-related 
complications (Laopaiboon et al., 2014, Blomberg et al., 2014) , stillbirth (Laopaiboon et al., 
2014, FlenadyV et al., 2011) and adverse neonatal outcomes(Blomberg et al., 2014). 
 
Family structure 
Better access to tertiary education and increasing levels of wage-parity, led to more women 
following career pathways and delaying starting their families. The total fertility rate (TFR) 
partly reflects an economic imperative, with higher income and education resulting in 
reduced numbers of children. In Australia in the 1980s, the TFR was in decline, falling from 
a prior rate of 3.5 babies per woman to 1.9(Hayes et al., 2010). By 2014, the TFR was 1.8 
babies per woman (ABS, 2014). With a move away from the traditional family structure, 
today’s families and their characteristics are much more varied (de Vaus, 2004). In 1980 the 
marriage rate was also in decline and while most couples were married, more were living 
together outside of marriage (Hayes et al., 2010). Marriage rates have continued to decline 
with couples choosing to start their families, often though not necessarily, while in live-in 
relationships. Consequently, the proportion of ex-nuptial births has increased greatly over the 
last two decades (ABS, 2010).  
 
Lifestyle measures 
Obesity has become a major health problem as it is linked to diabetes, cardiovascular and 
liver diseases, some cancers and arthritis (Iskander et al., 2013, Aranceta Bartrina, 2013). 
Causation of obesity appears to be multifactorial and includes food-type, food consumption-
frequency and quantity, and sedentary lifestyle (Aranceta Bartrina, 2013). Consequently 
maternal obesity has become an increasing risk factor in pregnancy (Davies et al., 2010, 
Flenady V et al., 2011) and for new-born (Davies et al., 2010) and offspring longer-term 
adverse outcomes (Poston et al., 2011, Yu et al., 2013).  
 
In the 1980s substantial proportions of pregnant women were smoking and consuming 
alcohol (Najman et al., 1998). While a number of adverse lifestyle behaviours have continued 
over the last 30 years, public health research and community health has led to reductions in 
rates of tobacco-smoking and alcohol use, particularly in pregnancy. The proportion of adults 
smoking daily has almost halved since 1991 (from 24.3% in 1991 to 12.8% in 2013) (AIHW, 
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2014). Research has shown an association exists between maternal smoking and maternal 
health problems, as well as pregnancy complications (Roelands et al., 2009) including 
stillbirth (Flenady V et al., 2011) and other adverse foetal and neonatal effects (Delnord et al., 
2015, Mund et al., 2013, Raisanen et al., 2014). Over time smoking rates in pregnancy have 
continued to decline (AIHW, 2012a). Evidence has also emphasised the link between alcohol 
consumption in pregnancy to poor pregnancy outcomes (Flenady V et al., 2011) and foetal 
and neonatal complications (DeVido et al., 2015). Foetal Alcohol Spectrum Disorder (FASD) 
is the term used to describe the diverse negative effects occurring in utero and beyond 
(DeVido et al., 2015, Riley et al., 2011). Pre-pregnancy alcohol consumption has been 
associated with in-pregnancy drinking (Skagerstrom et al., 2011). Alcohol consumption 
patterns in Australia have fluctuated over time (AIHW, 2014). Less clear is the change in 
practices of women of childbearing age and risky alcohol usage. 
 
Maternal mental health  
The burden of major mental illness can affect the capacity and life-quality of an individual in 
a number of ways. Substantial numbers of individuals with less-severe mental health 
disorders can also experience moderate and severe disability (Sanderson and Andrews, 2002). 
It has been suggested that the burden of mental illness experienced by mothers impacts on her 
children and family. For example, antenatal anxiety and depression have been found to 
adversely affect foetal development (Dunkel Schetter and Tanner, 2012). The most 
commonly reported maternal mental illness involves these affective disorders, with the 
proportion of women reporting anxiety and depression at six months postnatal, being 12.7% 
and 17.4% respectively (Yelland et al., 2010). Between 10.0% and 20.0% of women 
experienced depression in the first year post-birth (Schmied et al., 2013) and these 
proportions were found to have remained steady over a 25 year period (Schmied et al., 2013).  
 
Some factors that can affect pregnant women’s mental health include whether or not they are 
prepared for, or planned their pregnancy, as well as the level of support they receive from 
their partners. Certainly it is apparent a link exists between maternal mental health and 
unwanted pregnancies (Cheng et al., 2009). In a large sample of randomly-selected Canadian 
women, being unhappy or neither happy/unhappy about being pregnant, and wanting to 
become pregnant later or not at all, were significantly associated with women’s perceived 
high-level stress in pregnancy (Kingston et al., 2012). While a study of Italian women found 
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that having a low-supportive partner-relationship was associated with having depressive 
symptoms in the antenatal period (Agostini et al., 2015).  
 
Aims  
There is then some evidence of both changed and continued risk factors for pregnant women 
which may have different consequences than what was experienced some decades ago. We 
hypothesised that pregnant women of today are different from their counterparts of 30 years 
ago, from a socio-demographic perspective as well as from a behavioural and mental health 
perspective. The aim of this study is to document changes in two samples of pregnant women 
30 years apart by describing differences in women’s maternal age, marital status, education 
and parity; their use of alcohol and tobacco, and their body mass index (BMI); their reported 
depression, anxiety, feelings about the pregnancy and pregnancy-wantedness; and quality of 
their partner relationship. Should our findings reflect national statistics and lifestyle trends, 
interval-comparisons of the characteristics and behaviours reported by hospital populations 
over time could be upheld as a means of prioritising its own health service needs? 
 
5.2.3 Methods 
Participants 
There were two samples of pregnant women recruited to this study. The first sample (Sample 
A) taken at time-point 1 (Tp1) is from the Mater University of Queensland Study of 
Pregnancy (MUSP). MUSP is a prospective cohort study of women who attended for 
pregnancy booking at the Mater Mothers’ Hospital in Brisbane Australia between 1981 and 
1984, with data collected on 7223 mother-child dyads (including 520 women with a second 
study child and 50 multiple-birth pregnancies). As such the records of 6753 women 
comprised this study sample (Najman et al., 2015). Data for this study were collected from 
the women at their first hospital-clinic visit and has been previously described (Keeping et 
al., 1989). Women being cared for by private obstetricians and women transferred in to the 
Hospital for intensive care nursing of their new-borns were excluded from the original birth 
cohort. Where women had a poor understanding of written English, an interviewer conducted 
the survey and provided explanations of questions when necessary.  
 
A second sample (Sample B) was a convenience sample comprising 2156 women who were 
recruited from the same maternity hospital whilst attending their first hospital-clinic visit, 
between June 2011 and March 2012, time-point 2 (Tp2). A number of women declined to 
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participate or were deemed ineligible (322/2560). This latter group comprised women who 
had a poor understanding of written English, who required an interpreter or who were 
considered vulnerable. In consultation with research staff, staff of the Aboriginal and Torres 
Strait Islander antenatal clinic discussed the study-recruitment with each of their clients, with 
respect to each client’s background and culture, and prior to the client being contacted by 
research staff. At this intermediary step, nearly half of their clients were categorised as 
vulnerable and were excluded from the recruitment process. A number of participants 
generally were excluded from the study because they did not complete/return their survey 
forms.  
 
Ethical approvals 
Written consent had been obtained from the women for the MUSP study phase (Tp1) and 
ethics committees of Mater Health Services and The University of Queensland approved this 
phase of the study. In addition, ethics approvals for the most recent study were obtained from 
the Mater Health Services’ Human Research Ethics Committee and The University of 
Queensland, Institutional Human Research Ethics (Behavioural and Social Sciences Ethical 
Review Committee) (Tp2). Women gave informed, written consent to participate in this 
study. 
 
Measurements 
The original MUSP survey questionnaire used at Tp1 was reproduced to be used at Tp2 with 
only minor changes. Every attempt was made by the research team to retain the 
characteristics of the original survey so as to minimise any bias and allow for an accurate 
comparison of the samples’ responses.  
 
Variables 
Maternal socio-demographic information was collected at the first antenatal clinic visit and 
the following variables were used in this study. Firstly a woman’s age was categorised as ‘20 
– 34 years’ (reference), ‘13 – 19 years’ and ‘35 years and older’. The determination of age 
groups was to enable detection of the age-risk categories of teenage pregnant women and 
older pregnant women. Women’s level of education was categorised as ‘Completed high 
school’ (reference), ‘Post high school, and ‘Incomplete high school’. Women’s marital status 
was categorised as ‘Married’ (reference), ‘Living together’, ‘Single’ and ‘Separated-
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divorced-widowed’. Parity was categorised as ‘0 baby’ (reference), ‘1 baby’, ‘2 babies’, ‘3 
babies’ and ‘4 or more babies’. 
 
Women were questioned about a number of lifestyle behaviours at their first clinic visit. 
Smoking status prior to pregnancy and at first clinic visit were categorised as ‘No smoking’ 
(reference), ‘Light-moderate smoking’ and ‘Heavy smoking’. Alcohol-use variables (prior to 
pregnancy and at first clinic visit) were categorised from responses to the questions ‘How 
often did you drink alcohol prior to becoming pregnant?’ and ‘How much alcohol did you 
usually drink at these times?’ into average standard drinks of alcohol per day and categorised 
as ‘Nil alcohol/Abstainer’ (reference), ‘<0 – 0.5 standard drink per day (Light drinker)’, ‘0.5 
– 1 standard drink per day (Moderate drinker)’ and ‘>1 standard drink per day (Heavy 
drinker)’.   
 
Women’s BMI was obtained based on their reported height and pre-pregnancy weight. A 
BMI variable was created from women’s continuous BMI variable to produce five categories 
‘Low-Average (≤24.99 kg/m2)’ (reference), ‘Overweight’ (25.00 – 29.99 kg/m2)’, ‘Obese 
category 1’ (30.00 – 34.99 kg/m2)’, ‘Obese category 2 (35.00 – 39.99 kg/m2)’ and ‘Obese 
category 3’ (≥40.00kg/m2)’. For the purposes of this study, BMI categories were derived 
from the World Health Organisation BMI categories (World Health Organisation, 2004), 
barring the ‘underweight’ and ‘normal weight’ categories which were combined. 
 
Women’s mental health was measured using the seven-item subscale from the Delusions-
Symptoms-States-Inventory: State of Anxiety and Depression (DSSI/sAD) (Bedford et al., 
1976). This screening tool was developed by clinicians using clinical criteria and adopts a 
hierarchical model of psychiatric illness (Morey, 1985). More recently the DSSI/sAD was 
found to be both a valid and reliable self-report measure of psychiatric illness (Hwang et al., 
2013). The DSSI depression items correlate strongly with items of the Edinburgh Postnatal 
Depression Scale (EPDS) (Cox et al., 1987). The DSSI depression subscale asked the 
respondent how they had been feeling recently. Questions included ‘Have been so miserable 
had difficulty sleeping’, ‘Have been depressed without knowing why’, ‘Have gone to bed not 
caring if ever woke up’, ‘Been so low in spirit that have sat up for ages doing absolutely 
nothing’, ‘Future seems hopeless’ ‘Have lost interest in just about everything’ and ‘Been so 
depressed that have thought of doing away with self’. A variable was constructed for the 
measure by counting the number of symptoms, that is, all the time, most of the time and some 
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of the time to equal a score of “1”, and the remaining responses of rarely and never were 
assigned a score of “0”.  A standardised score of 4 or more assigned a person to membership 
of the depression class (Foulds et al., 1975, McPherson et al., 1977). For the purpose of this 
study a dichotomous measure of depression was used, with ‘Not depressed’ (reference) and 
‘Depressed’. Cronbach’s alpha conducted on Sample A’s depression items was 0.78 
suggesting this scale had moderate to good internal consistency. 
  
Anxiety was measured using the DSSI-SAD measure of four or more of the seven symptoms 
in the DSSI anxiety subscale using the following questions – ‘Have worried about every little 
thing.’ ‘Have been breathless or had a pounding of my heart.’ ‘Have been so worked up that 
couldn’t sit still.’ ‘For no good reason, I have had feelings of panic.’ ‘I have had a pain or 
tense feeling in neck or head.’ ‘Worrying has kept me awake at night.’’ Been so anxious that 
couldn’t make up mind about the simplest thing.’ A variable was constructed similarly to the 
depression variable (described above) and a score of four or more was obtained and 
categorized as ‘Not anxious’ (reference) and ‘Anxious’. Cronbach’s alpha conducted on 
Sample A’s anxiety items was 0.76 suggesting this scale had moderate to good internal 
consistency.  
 
Questions relating to women’s feelings on becoming pregnant included ‘I felt overjoyed’, ‘I 
would have preferred not to become pregnant’, ‘I felt unhappy’, ‘I felt it was the worst thing 
that could have happened to me’. Responses were categorized as ‘Neutral to positive’ 
(reference) and ‘Negative’. Cronbach’s alpha conducted on Sample A’s responses for this 
measure was 0.84 suggesting this scale had good internal consistency. A woman’s response 
to questions relating to whether or not the pregnancy was planned and wanted (that is, 
‘Planned to get pregnant at this time’, ‘Meant to avoid pregnancy at this time’, ‘Wanted to 
get pregnant at this time’, ‘Method of family planning failed’) were categorised as ‘Planned 
and wanted’ (reference), ‘Unsure’ and ‘Unplanned-wanted’. Cronbach’s alpha conducted on 
Sample A’s responses for this measure was 0.88 suggesting this scale had good internal 
consistency. 
 
The quality of the woman’s relationship with her partner was assessed using the short form of 
the Spanier Dyadic Adjustment Scale (Spanier, 1976) which is a widely used and 
contemporary measure of relationship satisfaction (South et al., 2009). Women were asked 
about their relationship with their partner – ‘Are things between you and partner going well’, 
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‘How often think of divorce, separation or terminating relationship’, ‘How often you or 
partner leave house after a fight’, ‘Find it easy to confide in partner’, ‘Ever regret marriage 
(or living together)’, ‘How often you and partner quarrel’, ‘How often you and partner ‘get 
on each other’s nerves’, ‘How satisfied with your relationship with partner’. Responses 
included All the time/ most of the time/ some of the time/rarely/ never (items 1 to 7) and very 
satisfied/ satisfied/dissatisfied/very dissatisfied (item 8). All items were recoded and items 1, 
4 and 8 were reversed (sum of averaged means of items multiplied by 10) with high score 
representing a positive adjustment to the relationship and were categorised as ‘Good 
adjustment’ (37.6 - 50), ‘Moderate adjustment’ (30 – 37.5), ‘Conflict relationship’ (10 – 29.9) 
and ‘No partner’. Cronbach’s alpha conducted on Sample A’s responses for this survey was 
0.87 suggesting this scale had good internal consistency. 
 
Statistical analysis 
Cronbach’s alpha tests were conducted on items for the variables of DSSI Depression and 
Anxiety, Spanier Dyadic Adjustment Scale, pregnancy wantedness and feelings about 
becoming pregnant. Box-plot graphs were created to help describe these data on women’s age 
and BMI. Pearson chi-square tests were then undertaken to compare proportions and simple 
associations for Samples A and B for each of the grouped variables of socio-demographic 
characteristics, lifestyle behaviours and mental health. Significance was set at <0.05. All 
analyses were carried out using STATA version 12(StataCorp, 2011). 
 
5.2.4 Results 
More than 8900 women were involved in this study with 6753 women comprising 
participants MUSP birth cohort (Tp1) and 2156 women representing a sample of 
contemporary pregnant women (Tp2). The latter sample represented 84.2% of women who 
were invited to participate. The two samples were compared in terms of their socio-
demographic characteristics, lifestyle behaviours and mental health. Using continuous 
variables for maternal age and BMI, box-plots were created to graphically compare the two 
samples (Appendix 5.1 and Appendix 5.2).  
 
Table 5.1 displays the proportions for the socio-demographic variables. Sample B had a 
substantially smaller proportion of younger women than Sample A. Moreover the proportion 
of women aged 35 years and older in Sample B was five times that reported in Sample A. We 
found the proportion of women in Sample B who had not completed high school was less 
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than that in Sample A. Despite being substantially older, more of the women in Sample B 
were pregnant with their first baby, compared to the women in Sample A.  
 
Table 5.2 sets out the reported lifestyle behaviours of the women in the two samples. As 
expected, the proportions of women who reported being heavy-smokers were less in Sample 
B compared to Sample A, both prior to pregnancy (3.9% and 19.9% respectively) and at their 
first clinic visit (0.5% and 8.6% respectively). We also found considerably fewer women in 
Sample B, compared to those in Sample A, were light-moderate smokers prior to pregnancy 
and at their first clinic visit. In relation to alcohol consumption prior to pregnancy, we found 
women in the most recent sample (Tp2), reported higher consumption levels in the moderate 
and heavy consumption categories. However, by the first clinic visit the proportion of women 
in these higher consumption categories had been greatly reduced, particularly among Sample 
B women. At first clinic visit, the proportion of Sample A women was four times greater in 
the moderate alcohol consumption category and nearly six times greater in the heavy alcohol 
consumption category, compared to the corresponding proportions of Sample B women.  In 
comparing BMI measures between the two samples of pregnant women, we found higher 
proportions in Sample B women were observed in all above-average BMI categories 
compared to the proportions of Sample A women.  
 
Table 5.3 shows the results of chi-square tests conducted on five variables relevant to 
women’s mental health. We found a higher proportion of women in Sample B compared to 
Sample A had anxiety symptoms. However, more Sample B women had positive feelings 
about being pregnant with a higher proportion of pregnancies being planned and wanted, and 
a higher proportion of Sample B women with good-adjustment in their partner relationship. 
 
5.2.5 Discussion 
Key findings 
In comparing two samples of pregnant women, recruited 30 years apart and totalling more 
than 8900 women, our findings confirm that pregnant women in the recent sample differ from 
their pregnant counterparts of 30 years ago in some socio-demographic characteristics, 
lifestyle and mental health indicators. Women who are anxious, obese or older may have an 
altered pregnancy-birth experience compared to women without these characteristics. Given 
the differences we have observed, it is likely these changes to the socio-demography and 
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lifestyle of women could also influence their own health-care needs and consequently, could 
impact current and future maternity services.  
 
Our findings reflect national trends which indicate that the number of teenagers having babies 
today has declined. No doubt teenagers are now better informed and have more access to 
contraception and family-planning services. Our findings of an increase in older-aged women 
becoming pregnant also reflect current national trends. While a number of studies report on 
the consequences associated with older pregnant women in relation to pregnancy-related and 
other complications (Laopaiboon et al., 2014, Blomberg et al., 2014, Flenady et al., 2016, 
Carolan, 2013), waiting for relationship and financial stability (Hammarberg and Clarke, 
2005) and receiving appropriate maternal and pregnancy care (Carolan, 2013), may abrogate 
some of the risk/consequences associated with older pregnant women. Despite this, given the 
potential risks associated with older-age in pregnancy, it is possible that this Hospital’s 
maternity, obstetric and neonatal services are impacted by this trend. Fewer pregnant women 
were in marital relationships than those of 30 years ago, although fewer ‘single’ women were 
giving birth. This too is reflected at a national level, with fewer births of unknown paternity 
being registered (ABS, 2010).  
 
Findings from this study and which are consistent with other studies, show pregnant women 
making a number of positive lifestyle changes (Crozier et al., 2009). Overall our findings 
show the recent sample has lower proportions using tobacco and alcohol in pregnancy. If 
such patterns of use had been observed in the general pregnant-population, public health 
promotion could claim success in changing community attitudes and behaviours around 
tobacco in particular, and alcohol use in pregnancy.  
 
Our finding of increased prior-pregnancy alcohol consumption however, is a concern 
particularly as we found higher proportions of Sample B women compared to Sample A 
women in both moderate and heavy alcohol-consumption categories. What this means is that 
during the period between conception and pregnancy awareness, the embryo continues to be 
at risk of alcohol exposure. While pre-pregnancy drinking has been found to be a predictor of 
in-pregnancy drinking (Skagerstrom et al., 2011), we observed that fewer women reported at 
least weekly alcohol consumption by the time of their first clinic visit. A more positive 
finding was that fewer women in Sample B were consuming alcohol by first clinic visit 
compared to women in Sample A. This finding is consistent with national trends showing 
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increasing alcohol abstinence during pregnancy (AIHW, 2014). With improved methods of 
early pregnancy-identification and with fewer women consuming alcohol at their first clinic 
visit, the potential FASD risk from women’s pre-pregnancy alcohol consumption patterns 
may be less than was previously the case.  
 
Another important finding was the differences relating to women’s BMI. Measurements of 
adults’ weight, BMI and waist circumference have increased over a twelve-year period, 
suggesting a population shift towards higher risk (AIHW, 2012b). To some extent our 
findings are indicative of the changes observed in Australian families’ dietary and eating 
habits from the early 1980s to the problems surrounding contemporary diets and sedentary 
lifestyles (Aranceta Bartrina, 2013). Albeit the total proportion of obese women in our latter 
(2011-12) sample was lower than the 20% obesity (that is, women with a BMI of 30 or more) 
reported by the national perinatal statistics, from data collected on two-thirds of Australian 
women who gave birth in 2014(AIHW, 2016). Maternal obesity has been seen as an 
increasing challenge for health professionals (Smith et al., 2012). Being obese can increase 
the risk of many pregnancy complications, neonatal problems (Poston et al., 2011) and has 
been linked to offspring obesity (Yu et al., 2013). Obesity in the offspring may well generate 
its own emerging health concerns. 
 
We found Sample B had a higher proportion of women reporting anxiety symptoms than did 
Sample A. This finding suggests there may be a potential increased risk of preterm birth 
(Dunkel Schetter and Tanner, 2012) for women in this more recent sample. Despite this, our 
findings support evidence of stability in the prevalence of maternal depression over time 
(Schmied et al., 2013). Our findings also reflect contemporary family planning practices, in 
terms of fewer unplanned pregnancies and women having less negative feelings towards 
being pregnant. In addition, with higher proportions of women in Sample B reporting good 
quality partner-relationships, overall we would expect women in this sample having better 
mental health than their counterparts of 30 years ago, but this was not necessarily the case.  
 
Strengths and limitations 
This study compares two large samples of pregnant women who were booking in to have 
their baby at the same maternity hospital 30 years apart. Using the same data-collection tool 
was both a study strength and limitation. The original survey questionnaire was used for both 
surveys and every effort was made to re-produce the same questions to the women in the 
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same way. However this precluded using additional and more sophisticated measures to 
assess dietary quality that may have shed light on the pattern of obesity observed. A further 
limitation of this study was that the recently-recruited sample had fewer, potentially 
vulnerable women represented, that is, being of non-English speaking background, being 
younger age, being of Aboriginal and/or Torres Strait Islander origin or having significant 
mental health diagnoses. The main reason for having few vulnerable women at Tp2 was due 
to the robust and contemporary ethical application/approval which set out strict guidelines for 
the determination and exclusion of vulnerable women. Could the exclusion of higher 
numbers of vulnerable women in Sample B bias our study’s findings? It is likely that some 
study proportions may have been affected by having fewer vulnerable women in the latter 
sample. However, because of the diversity of the differing vulnerable groups it is unlikely 
that bias could result exclusively from any one group in which a number of women were 
found to be vulnerable. Lastly, due to this study’s design and use of public hospital-
population samples, its findings may lack representativeness of the broader community. 
 
This study provides a unique hospital perspective into how the lives of their pregnant women 
have changed over the past 30 years and in doing so, confirms the national trends of 
increasing obesity and older pregnant women. In terms of pregnancy risk factors, we have 
found both gains and losses over a 30-year period. For example, the benefits gained in 
reducing maternal and foetal health risks from the reduction in tobacco usage and to a lesser 
extent alcohol usage by pregnant women may well have been eroded by the deleterious 
effects of increased maternal BMI, older maternal age and increased anxiety. Planned 
research projects include the investigation and comparison of birth outcomes for these two 
samples. Researchers may consider conducting additional research into the benefits of 
preconception care and health education that addresses women’s high BMI and pre-
pregnancy alcohol consumption, as well as the early identification of pregnant women who 
experience anxiety problems. With our findings reflecting national lifestyle trends, we 
suggest that monitoring the changing characteristics and needs of pregnant women is a useful 
way of routinely identifying changing health priorities over time. Models of maternity care 
may need to be extended in response to the increasing numbers of at-risk women, should 
current obesity trends continue to be observed.  
 
Conclusions 
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Higher body mass and older-age were the most salient findings in this study of two samples 
of pregnant women 30 years apart, both of which have potential negative impact on women’s 
pregnancy-health and their pregnancy-experience. Indeed, increasing pre-pregnancy BMI has 
the potential to negatively impact the health and welfare of both mothers and their offspring. 
Fewer teenage pregnancies and fewer women smoking tobacco prior to and in pregnancy 
could allow for a redeployment of resources to other health priorities. Preconception care, 
early pregnancy assessment and specialist-referral, and midwives’ health education 
interventions would most likely benefit women with risky/regular alcohol consumption, 
women with high BMIs and women at risk of anxiety problems. 
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Table 5.1: Comparing socio-demographic characteristics of two samples of pregnant 
women 30 years apart: Pearson’s chi-square analysis. 
 SAMPLE A 
Time-point 1 
SAMPLE B 
Time-point 2 
Pearson’s Chi-square 
 N % N % Chi-sq. P-value 
a
 
Age     861.69 <0.001 
20 – 34 years 5221 78.6 1539 76.5   
13-19 years 1129 16.9 25 1.2   
35 years and older 294 4.4 448 22.3   
Education     2.0e+03 <0.001 
Completed High 4235 64.1 642 30.2   
Post High School 1178 17.8 1453 68.3   
Incomplete High 
School 
1195 18.1 31 1.4   
Marital Status     463.29 <0.001 
Married 4907 74.2 1283 61.1   
Living together 799 12.1 668 31.8   
Single 722 10.9 124 5.9   
Wid/Sep/Div. 182 2.7 26 1.2   
Parity     31.56 <0.001 
0 baby 2910 43.8 982 48.8   
1 baby 1891 28.4 595 29.6   
2 babies 1107 16.6 268 13.3   
3 babies 462 6.9 104 5.2   
4 or more babies 274 4.1 63 3.1   
a
 Significance at <0.05 
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Table 5.2: Comparing the lifestyle behaviours of two samples of pregnant women 30 
years apart: Pearson’s chi-square analysis  
 SAMPLE A 
Time-point 1 
SAMPLE B  
Time-point 2 
Pearson’s chi-square 
 N % N % Chi-sq. P-value 
a
  
Smoking prior to pregnancy     566.24 <0.001 
Not smoking 3317 49.9 1651 78.0   
Light-moderate Smoking 2005 30.2 381 18.0   
Heavy smoking 1322 19.9 83 3.9   
Smoking at first clinic visit     616.98 <0.001 
Not smoking 4085 61.5 1918 89.9   
Light-moderate Smoking 1989 29.9 206 9.6   
Heavy smoking 570 8.6 10 0.5   
Alcohol (standard drinks) 
prior to pregnancy 
    102.81 <0.001 
Nil/Abstainer 1657 24.9 577 27.1   
Light drinker 3703 55.8 980 46.0   
Moderate drinker 527 7.9 305 14.3   
Heavy drinker 752 11.3 266 12.5   
Alcohol (standard drinks) at 
first clinic visit 
    765.42 <0.001 
Nil/Abstainer 3324 50.0 1790 84.0   
Light drinker 3042 45.8 320 15.0   
Moderate drinker 158 2.4 14 0.6   
Heavy drinker 116 1.7 7 0.3   
BMI     582.39 <0.001 
Low-Average  (≤24.99 kg/m2) 5257 84.3 1230 61.3   
Overweight (25.00 -29.99 
kg/m
2
) 
713 11.4 426 21.2   
Obese cat. 1 (30.00 -34.99 
kg/m
2
) 
189 3.0 211 10.5   
Obese cat. 2  (35.00 -39.99 
kg/m
2
) 
54 0.9 80 3.9   
Obese cat. 3 (≥40.00 kg/m2) 19 0.3 58 2.9   
a
 Significance at <0.05 
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Table 5.3: Comparing psycho-emotional factors of 2 samples of pregnant women 30 
years apart: Pearson’s chi-square analysis. 
 SAMPLE A 
 Time-point 1 
SAMPLE B  
Time-point 2 
Pearson’s chi-square 
 N % N % Chi-Sq. P-value
 a
  
Depression     0.27 0.59 
Not depressed 6132 94.0 2018 94.3   
Depressed 389 5.9 121 5.6   
Anxiety     8.99 <0.01 
Not anxious 5659 86.7 1795 84.1   
Anxious 865 13.2 338 15.8   
Feelings on becoming 
pregnant 
    41.03 <0.001 
Neutral-positive 5618 92.4 1970 96.5   
Negative 461 7.6 72 3.5   
Pregnancy Wanted-
Planned 
    86.36 <0.001 
Planned-wanted 3325 53.3 1338 64.2   
Planned – unsure 1694 27.1 489 23.4   
Unplanned-wanted 1219 19.5 258 12.4   
Quality of Partner 
relationship 
    17.73 <0.001 
Good-adjusted relationship 5304 80.8 1791 84.4   
Moderate-adjusted 
relationship 
769 11.7 216 10.2   
Conflict 189 2.9 52 2.4   
No partner 302 4.6 62 2.9   
a
 Significance at <0.05 
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CHAPTER 6 CHANGING SUBSTANCE USE BEHAVIOURS IN PREGNANCY 
6.1 Perinatal substance use  
 
6.1.1 Changing substance use behaviours in pregnancy 
The prevalence of tobacco, alcohol and illicit drug use by Australian pregnant women 
(AIHW, 2014) and the potential for adverse offspring effects have been previously reported 
in this thesis. This chapter addressed women’s substance use behaviours and explored 
whether or not women changed risky behaviours in preparation for pregnancy and baby’s 
birth. Specifically the objectives of this chapter were to determine whether or not being more 
educated and informed generally, could be measured by women’s changing lifestyle 
behaviours in response to pregnancy, and to describe the characteristics of women who 
continued risky alcohol consumption in pregnancy. 
 
It has been reported by general population surveys that women reduce their substance use 
(AIHW, 2014) around pregnancy. So too, state-wide perinatal data collection reports that 
rates of tobacco cessation by pregnant women between 2000 and 2011 increased from 4.0% 
to 25.0% (Passmore et al., 2015). In a sample of pregnant women, cannabis was found to be 
the most common illicit drug used by women before and during pregnancy with 9.3% of 
women reported regular use prior to pregnancy and 2.5% of women continued to use 
regularly in pregnancy (Hayatbakhsh et al., 2011).  Some conflicting evidence remains 
regarding women reducing these risky behaviours however, particularly in relation to alcohol 
consumption. In a prospective study, involving community follow-up of Australian women, it 
was reported that more than one third of the sample continued risky drinking (that is, weekly 
use, binge-pattern use or both) into pregnancy (Anderson et al., 2014).Whether or not similar 
results would be found in a pregnant Australian sample remains to be seen. 
  
6.1.2 Characteristics of MUSP women using substances in pregnancy 
The sociodemographic characteristics of MUSP women who continued to use substances in 
pregnancy was examined around those who drank alcohol in late pregnancy, smoked in late 
pregnancy and those who used cannabis in the previous month at first clinic visit. A number 
of characteristics were considered, including maternal age, marital status and education level, 
family income, marital adjustment quality, women’s BMI and the combined race of both 
parents measured at women’s first clinic visit. Results are reported in the table (see Appendix 
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6.1). Women who identified as being Australian Aboriginal, Torres Strait Islander or Pacific 
Islander and those with post high school education were still consuming alcohol in late 
pregnancy whereas a number of differing characteristics of women were observed for 
smoking in late pregnancy and cannabis use in the past month of women’s first clinic visit. 
Of interest, being single, having low family income, having conflict marital adjustment and 
being underweight were characteristics of women who were both smoking tobacco and 
cannabis. 
 
Questions remain however, including how much did women change their lifestyle behaviours 
in preparation for their pregnancy and what were the sociodemographic characteristics of 
women who continued these risky behaviour in pregnancy? An investigation of this thesis 
considered these questions by examining a large dataset of pregnant women and their 
reported frequency of alcohol-use prior to and at their first pregnancy hospital visit. The 
remainder of this chapter comprises a published manuscript reporting on the sample of 
women taken from the MMH dataset (2001 to 2006) and relates to the frequency of women’s 
alcohol use prior to and during their pregnancy.  
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Citation: Kingsbury AM, Hayatbakhsh R, Gibbons K, Flenady V & Najman JM. Women’s 
frequency of alcohol consumption prior to pregnancy and at their pregnancy-booking visit 
2001-2006: a cohort study. Women and Birth. 2015 Jun;28(2):160-5. doi:  0.1016/ 
j.wombi.2014.11.005. Epub 2014 Dec 3. 
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6.2 Women’s frequency of alcohol consumption prior to pregnancy and at their 
pregnancy-booking visit 2001-2006: a cohort study  
 
6.2.1 Abstract 
Background: With evidence of offspring harms and concern for younger women's drinking 
behaviours, this study uses a hospital cohort to trend the use and changes in women's reported 
alcohol consumption. 
Aims: To examine (i) the trend of women's reported alcohol consumption over time, (ii) 
whether any increases in the frequency of alcohol consumption prior to a pregnancy are 
accompanied by increases in the frequency of alcohol consumption in pregnancy and (iii) the 
characteristics of women consuming alcohol at these times.   
Methods: Midwives collected routine data on 19699 women between 2001 and 2006. Data on 
women's alcohol use prior to pregnancy and at their pregnancy-booking visit were analysed 
using a non-parametric test for trend and with bivariate and multivariate tests adjusting for 
possible confounders. 
Findings: The proportion of women reporting at-least weekly alcohol use prior to pregnancy 
was 25.4% and 5.9% at their pregnancy-booking visit. A significant linear increase over time 
(p<0.001) was found in the rate of women aged 20 years and older reporting at-least weekly 
alcohol use prior to pregnancy. Tertiary-educated women were more likely to consume 
alcohol at-least weekly prior to pregnancy. Women aged less than 20 years were less likely to 
report at-least weekly alcohol use at both time-points. Having more children and Asian 
ethnicity were associated with a lower risk of at-least weekly alcohol use at these times. 
Conclusions: The majority of women reduce their alcohol consumption once they learn they 
are pregnant, with some evidence this trend may have increased in recent years. 
Keywords: Alcohol drinking; Alcohol behaviour; Pregnancy; Young women; Epidemiology;  
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6.2.2 Introduction 
Scope of the problem 
Normal embryo-foetal development can be disrupted by gestational alcohol consumption due 
to the teratogenic activity of alcohol (Goodlett et al., 2005). The term Foetal Alcohol 
Spectrum Disorder (FASD) (Riley et al., 2011) denotes a wide range of conditions (Lucas et 
al., 2014, Lebel et al., 2011, Feldman et al., 2012) arising from gestational alcohol exposure. 
Specifically, reported harms have included malformations (Kuehn et al., 2012, Autti-Ramo et 
al., 2006), stillbirth (Flenady V et al., 2011, Aliyu et al., 2008), in-utero and childhood 
growth restrictions(Carter et al., 2012), learning deficits (Howell et al., 2006) and 
behavioural(Disney et al., 2008), social (Kully-Martens et al., 2012) and mental health 
problems(Pei et al., 2011). Foetal alcohol Syndrome (FAS) (Jones, 2011), the more extreme 
condition on this spectrum, comprises of pre and postnatal growth retardation, central 
nervous system dysfunction and craniofacial and other anomalies (Riley et al., 2011). These 
harms are linked generally to high-level alcohol consumption (Foltran et al., 2011, Bay and 
Kesmodel, 2011, Patra et al., 2011) although some reports suggest harm may occur at lower 
levels (Andersen et al., 2012, Meyer-Leu et al., 2011).  Also, offspring harms may be 
compounded by other environmental and genetic factors (Malone and Koren, 2012).   In 
Australia the full extent of this problem is unknown as while the birth prevalence rate of FAS 
has been reported as between 0.01 and 0.68 per 1,000 live births, the prevalence of FASD has 
not been estimated (Burns et al., 2013). 
 
Australian alcohol consumption patterns are changing with the numbers of daily drinkers 
declining, although young people are still more likely to be risky drinkers (AIHW, 2011). In 
particular, younger-aged women’s risky alcohol drinking rates are comparable with those of 
their male counterparts (White V. and Smith G., 2009). These risk behaviours lead to concern 
that young women may be compromising their own well-being and risking early-pregnancy 
alcohol exposure.  
 
Women’s alcohol consumption is greatly influenced by their social factors. Accordingly, 
reports on the prevalence of women consuming alcohol in pregnancy vary between 5% and 
81% (Senecky et al., 2011, Bakker et al., 2010, Thanh and Jonsson, 2010, Cheng et al., 2011, 
Chung et al., 2010, Mullally et al., 2011, Tarrant et al., 2011, Freire et al., 2009, Ho and 
Jacquemard, 2009). Such variation may reflect the differing population groups being studied, 
differing measures of alcohol and the timing of these measures relative to pregnancy 
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gestation. We do know that the proportion of Australian women drinking whilst pregnant has 
declined (AIHW, 2011, Cameron et al., 2013). 
 
Women’s preconception alcohol drinking is linked to their pregnancy alcohol drinking levels 
(Skagerstrom et al., 2011), particularly in unplanned pregnancies (Colvin et al., 2007, Naimi 
et al., 2003). Reports suggest the proportion of women consuming alcohol prior to pregnancy 
recognition can be high(Ethen et al., 2009, Ho and Jacquemard, 2009) but it does decline 
greatly during pregnancy(Anderson et al., 2006, Ethen et al., 2009, Ho and Jacquemard, 
2009, Rimmer and de Costa, 2006, Parackal et al., 2013). Reports on the characteristics of 
those women who continued to drink alcohol during pregnancy differ considerably. Women 
aged 35 years and older (Cheng et al., 2011, Meschke et al., 2012) or less than 25 years 
(Mullally et al., 2011, Parackal et al., 2013), those with(Walker et al., 2011) or without a 
partner (Lee et al., 2013, Chambers et al., 2014), having higher education(Cheng et al., 2011) 
and social class (Skagerstrom et al., 2011)or socioeconomic disadvantage(Lee et al., 2013, 
Chambers et al., 2014, Cameron et al., 2013) and being of the predominant(Cheng et al., 
2011, Mullally et al., 2011) or minority ethnicity(Walker et al., 2011, Tenkku et al., 2009, 
Morris et al., 2008), have been reported as being at risk of continuing to use alcohol in 
pregnancy.    
 
Objectives 
Are more women drinking alcohol particularly the younger women, and if so does this 
consumption continue into pregnancy? Using routinely collected data from midwives’ 
interviews conducted at women’s pregnancy booking visit, this study aims to examine (i) 
trends in pregnant women’s alcohol drinking over 6 years, (ii) changes in women’s alcohol 
drinking levels from prior pregnancy to pregnancy booking visit and (iii) characteristics (as 
possible confounders) of women consuming alcohol at these times.   
 
6.2.3 Methods 
Participants  
The participants of this cohort study comprised of women who were interviewed for their 
pregnancy-booking visit at a Queensland maternity hospital between 2001 and 2006. Women 
were generally between 12 and 16 weeks of pregnancy (gestation was determined by 
women’s self-report of their last menstrual period and/or confirmed by ultrasound 
examination). In total 21972 public births from 21393 pregnancies occurred at the hospital 
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during this period. Records containing data on women’s use of alcohol were included in the 
study sample. (The majority of cases with missing alcohol data and which were excluded 
from the study were found to represent women who had no prior booking before presenting 
to birth at this hospital.) There were few other instances of records with missing data of the 
variables used in the analyses and these records were included in the analysis.  
 
Outcome measures 
The outcome measures of this study comprise at-least weekly alcohol drinking prior to 
pregnancy and at pregnancy booking visit. In 1999, this hospital introduced an alcohol and 
drug-use assessment tool and administered by midwife-interviewers as part of the broader 
pregnancy-booking interview. These interviews were conducted face to face or by telephone. 
Responses were entered into the hospital’s Obstetric Clinical Reporting System database 
(Clinical Reporting Systems Pty Ltd, Castle Hill, New South Wales, Australia). The same 
alcohol questionnaire was used over the entire study period. This assessment tool was 
developed with assistance from midwives and adapted from comprehensive alcohol and drug-
use assessment tools used in local alcohol and drug services at that time. The tool comprised 
both menu responses and text boxes to enable midwives to adequately describe a woman’s 
patterns of alcohol use and thus determine the level of risk. Validated alcohol screening tools 
measuring risky or dependent use were overlooked as midwives sought to identify women 
with any amount of alcohol use in early pregnancy.  
 
Women who consumed alcohol prior to their pregnancy and current in pregnancy, reported 
the average number of days each week on which they consumed alcohol and the average 
number of standard drinks consumed on those days. Midwives used the recommended 
Australian standard drink measure of 10 grams of alcohol (equivalent to 12.5mls of pure 
alcohol) (NHMRC, 2009) to estimate a level of use. When women’s reported alcohol use was 
less than weekly, a description of their use was entered into text boxes. Responses varied and 
included describing drinking events, for example “Drank at New Year” and total amounts 
consumed, for example “3 wines since falling pregnant”. These responses were unable to be 
coded but were determined to represent alcohol-drinking levels of less than weekly use.  
 
Independent measures 
Independent variables included, marital status and categorised as married/partnered 
(reference category), single, and widowed/separated/divorced. Maternal age was categorised 
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as less than 20 years (reference category), 20 to 24 years, 25 to 29 years, 30 to 34 years, and 
35 years or older. Education level included tertiary (reference category), Grade 12 (i.e. 
completed high school), Grade 10 or less (i.e. did not complete high school) and Unknown. 
Ethnicity/race was categorised as Caucasian (reference category), Aboriginal and Torres 
Strait Islander, Asian and Other ethnicity/race and parity was categorised as having no 
children (reference category), one child, two children, three children and four or more 
children. 
 
Statistical analysis 
Descriptive analysis was conducted to report on proportions and ratios of alcohol 
consumption in this sample. A Cuzick’s non-parametric test for trend was conducted to 
determine if there were changes over time in the proportion of women aged less than 20 years 
and 20 years and older who consumed alcohol prior to pregnancy and at booking visit. The 
ratio between prior to pregnancy alcohol use, to use at pregnancy booking visit was also 
estimated. Bivariate logistic regression was used to describe the association between at-least 
weekly alcohol use measures (prior to pregnancy and at booking visit) and women’s marital 
status, age, education, ethnicity/race and parity. Odds ratios (OR) and 95% Confidence 
Interval (CI) are reported. Subsequent to the bivariate analysis, multivariate logistic 
regression analysis was undertaken to determine independent associations between 
statistically significant maternal characteristics and alcohol use. Adjusted odds ratios (AOR) 
and 95% CI are reported. In addition statistical difference are reported at <0.05, <0.01 and 
<0.001. Analyses were carried out using Stata/SE version 11.2 (StataCorp, College Station, 
Texas, United States of America).   
 
Ethical consideration 
This study was considered part of a service evaluation and in 2007 was submitted to the 
Hospital’s Human Research Ethics Committee for ethical approval. Being guided by the 
ethical criteria of the National Health and Medical Research Council (NHMRC) (NHMRC et 
al., 2007) of the day, the Committee deemed this study to be a quality assurance activity and 
was given exemption from full ethical review. Data for this study had all identifying 
information removed and were non-identifiable. 
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6.2.4 Results 
In total 21393 women birthed at this hospital over the study period. Of these women, 1694 
had insufficient data on alcohol and were excluded, leaving 19699 women in the study. We 
estimated the proportion of women reporting at-least weekly alcohol use prior to their 
pregnancy to be 25.4% and the proportion of women reporting at-least weekly alcohol use at 
their booking visit in early pregnancy to be 5.9%.  
 
Characteristics of the study population are displayed in Table 6.1 and show 6.2% of women 
were aged less than 20 years, with the largest age group being the 25 to 29 year olds (30.4%) 
followed by 30 to 34 year old group (27.2%). Single mothers comprised 14.2% while 30.2% 
were tertiary educated and 30.8% had Grade 10 or less. Table 6.2 sets out the yearly 
proportions, ratios and trends over time of women aged less than 20 years and 20 years and 
older, with at-least weekly alcohol use prior to pregnancy and at pregnancy booking visit. We 
found an increase in the proportion of pregnant women aged 20 years and older, who reported 
at-least weekly alcohol drinking prior to pregnancy, with a linear trend from 2001 (21.1%) to 
2006 (30.6%, p<0.001). While an increase in alcohol consumption seemed evident in women 
aged less than 20 years during this same period (i.e. 20.1% in 2001 to 25.5% in 2006), it did 
not reach statistical significance. Importantly we found a low percentage of young women 
(that is, those less than 20 years) reportedly consuming alcohol into their pregnancy. We 
observed no trend in the proportion of pregnant women of either age categories reporting at-
least weekly alcohol use at their pregnancy-booking visit. In both age groups, the ratio of 
women with at-least weekly alcohol use at pregnancy booking visit compared to those 
consuming alcohol prior to pregnancy reduced from 2001 to 2006 (0.16 to 0.06 in the less 
than 20 year olds and 0.21 to 0.14 in the 20 years and older). 
 
Table 6.3 sets out ORs and AORs for women reporting at-least weekly alcohol use prior to 
pregnancy and at their pregnancy booking visit in relation to marital status, age, level of 
education, ethnicity/race and parity. In bivariate analysis, marital status was found to be not 
significantly associated with at-least weekly alcohol use and was not included in further 
analyses. Women aged 30 years and older were more likely to consume alcohol at-least 
weekly prior to pregnancy. Multivariate analysis continued to show a strong association 
between women’s age and their alcohol consumption prior to pregnancy, with those 35 years 
or older being more than 2 times as likely to report at-least weekly use of alcohol compared 
to less than 20-year age group. Women who completed Grade 12, those with Grade 10 or less 
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and women with unknown education levels were less likely than tertiary educated women to 
report at-least weekly alcohol use prior to pregnancy. Women with Asian or Other 
ethnicity/race were less likely to report at-least weekly alcohol use prior to pregnancy than 
other women. Nulliparous women were more likely to report at-least weekly alcohol use prior 
to pregnancy than women with children. Further, the greater the number of children women 
had, the less likely they were to report at-least weekly alcohol use prior to pregnancy 
(p<0.001).  
 
Women aged 20 to 35 years and older were more likely to report at-least weekly alcohol use 
at pregnancy booking visit. Multivariate analysis found women aged 20 to 24 years, 25 to 29 
years, 30 to 34 years and 35 years and older were more likely to report at-least weekly 
alcohol use at pregnancy booking visit than women less than 20 years of age. Women who 
identified as Asian or of Other ethnicity/race were less likely to report at-least weekly alcohol 
use at booking than Caucasian women were. Parity was inversely associated with at-least 
weekly alcohol use at women’s pregnancy booking visit. 
 
6.2.5 Discussion 
Key findings 
This current study describes trends and changes in 6 years of data of women’s reported 
alcohol use prior to pregnancy and at their pregnancy-booking visit. It also explores a subset 
of social characteristics of the women who consumed alcohol at these times. We observed an 
increase in the proportion of women aged 20 years and older consuming alcohol over time 
that did not extend to an increase in their alcohol consumption at pregnancy booking visit. 
Moreover, we did not find a similar upward trend of alcohol consumption pattern for women 
aged less than 20 years, prior either to or at their pregnancy-booking visit.  
 
We found women moderating their alcohol consumption once they became pregnant. These 
findings are consistent with another report (AIHW, 2011) showing most women who drink 
alcohol prior to pregnancy moderate their level of alcohol consumption once they find they 
are pregnant (Chung et al., 2010, Thanh and Jonsson, 2010, Cheng et al., 2011). Our findings 
also suggest that while more women are consuming alcohol prior to pregnancy, over time 
there are more women who stop regular alcohol use once their pregnancy has been 
confirmed.  
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Do correlates for prior-pregnancy drinking change for in-pregnancy drinking? This study 
found that other than education status, associations for at-least weekly alcohol consumptions 
were consistent across both periods. In contrast and as previously reported, evidence suggests 
the social characteristics of women who are at risk of consuming alcohol in pregnancy do 
tend to vary. Our findings are consistent with those reports of older women (Maloney et al., 
2011) being at risk of continuing regular alcohol use in pregnancy. Also, our findings support 
existing evidence that certain non-Caucasian women are less likely to report perinatal alcohol 
consumption(Walker et al., 2011) (Cheng et al., 2011) and that economically advantaged, 
older women have higher rates of alcohol consumption. We also found younger women are 
more able to stop or reduce their alcohol consumption once they become pregnant than do 
their older counterparts. While somewhat reassuring, these findings do not eliminate all 
concerns about young women’s alcohol drinking, as the risk for them may be in their pattern 
of use and the amount of alcohol they consume during drinking episodes(Clemens et al., 
2007) prior to pregnancy recognition. 
 
Strengths and limitations 
The strength of this study is that it has a large sample of pregnant women and its methods 
include a dataset spanning 6 years of consistent and systematic data collection by midwife-
interviewers. The primary limitation of this study is the measure of frequency of alcohol use, 
which in effect could capture both low-level and high-level drinkers and has no capacity to 
distinguish frequency of use beyond at-least weekly use. Another limitation of this study is 
the inability to compare study results to those of other studies because of the lack of a 
standardised measure for alcohol consumption in pregnancy. This is evident when comparing 
a study which reported 52.2% of women consuming alcohol at-least once during their 
pregnancy (Rimmer and de Costa, 2006) to this study’s at-least weekly use of alcohol 
measure of 5.9%. Finally, debate continues about the accuracy of self-report of substance use 
by pregnant women in particular women’s report of alcohol consumption, which like tobacco 
use in pregnancy has become socially unacceptable. The evidence however, does support the 
use of self-report with studies suggesting alcohol consumption rates reported prenatally are 
reasonably accurate. (Jacobson et al., 2002, Alvik et al., 2005 )  
 
Interpretation 
Previously, midwife data linkages have been used to report alcohol-related neonatal 
outcomes. (Burns et al., 2006) Similarly, our findings suggest that routine midwife data-
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collection fulfils its clinical usefulness and can determine trends and patterns of alcohol use 
in a pregnant population. Despite the limitations of the measure used, we suggest this study 
shows midwives are well positioned to assess alcohol consumption patterns and identify 
those pregnant women who may be at risk.  
 
This study has identified a small proportion of pregnant women who reported a pattern of 
alcohol consumption prior to pregnancy and at their pregnancy-booking visit. An upward 
trend for at-least weekly alcohol use prior to pregnancy was observed in women aged 20 
years and older for the years 2001 to 2006. Further, with the proportion increasing each year, 
we suggest more women are drinking alcohol outside of, but not in, pregnancy. Reports of the 
trend by women to reduce their alcohol consumption in pregnancy are confirmed in this 
pregnant hospital population. 
 
Conclusions  
Using routinely collected data, this study describes an apparent increase in the proportion of 
women aged 20 years and older consuming alcohol prior to their pregnancy. We found no 
increase in women’s alcohol consumption over time once they became aware of their 
pregnancy.  Overall, the proportion of women drinking at-least weekly at their pregnancy-
booking visit was low. Younger women in particular report very high rates of drinking 
reduction once they learn they are pregnant. Older, tertiary-educated women are more likely 
to report at-least weekly alcohol use prior to pregnancy, while older and primiparous women 
are more likely to report at-least weekly alcohol use at their pregnancy-booking visit.   
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  Table 6.1: Demographic Characteristics of Pregnant women at their Pregnancy 
hospital booking visit, 2001-2006 (N=19699) 
Variable N % 
Marital Status (19699)   
Married/partnered 16497 83.7 
Single 2796 14.2 
Widow/Separated/Divorced 351 1.8 
Maternal Age (19692)   
<20 years 1222 6.2 
20 – 24 years 4076 20.7 
25 – 29 years 5982 30.4 
30 – 34 years 5367 27.2 
35+ years 3045 15.5 
Education Level (19699)   
Tertiary 5953 30.2 
Grade 12 7221 36.6 
Grade 10 or less 6060 30.8 
Unknown 465 2.4 
Ethnicity (19699)   
Caucasian 14834 75.3 
Aboriginal / Torres Strait Islander 716 3.6 
Asian 2215 11.2 
Other 1934 9.8 
Parity (19699)   
Nil other children 8653 43.9 
1 child 5939 30.1 
2 children 2697 13.7 
3 children 1172 5.9 
4 or more children 1238 6.3 
At-least Weekly Alcohol Use Prior to Pregnancy (19699)   
No 14701 74.6 
Yes 4998 25.4 
At-least Weekly Alcohol Use at Booking Visit (19699)   
No 18522 94.1 
Yes 1177 5.9 
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Table 6.2: At-least weekly alcohol use prior to pregnancy and at Pregnancy Booking 
Visit (PBV) across the years 2001 to 2006 by age in a Maternity Hospital Population 
 Women Aged Less than 20 years Women Aged 20 years and older 
Year N Alcohol 
Use 
Prior to 
Pregnancy 
Alcohol 
Use At 
PBV 
Ratio (%) 
of use 
Prior 
pregnancy 
to PBV 
N Alcohol 
Use 
Prior to 
Pregnancy 
Alcohol 
Use At 
PBV 
Ratio (%) 
of use 
prior 
pregnancy 
to PBV 
  % % Ratio  % % Ratio 
2001 186 20.1 3.2 0.16 2632 21.1 4.5 0.21 
2002 237 23.6 2.5 0.11 2861 22.0 5.2 0.24 
2003 210 21.9 5.7 0.26 3178 23.3 8.3 0.36 
2004 215 23.2 6.9 0.30 3271 26.2 8.2 0.31 
2005 182 28.6 1.1 0.04 3326 28.3 5.8 0.20 
2006 192 25.5 1.5 0.06 3202 30.6 4.2 0.14 
(Cuzick’s 
non-
parametric 
test)
a
 
  
p=0.111 
 
P=0.363 
   
p≤0.001 
 
p=0.546 
 
a
 Non-parametric trend for ranks across the years 2001 to 2006
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Table 6.3: Unadjusted and Adjusted Odds Ratios for at-least weekly alcohol use prior to pregnancy and at 
pregnancy booking by women in a maternity hospital population 2001 – 2006 (N=19699) 
 Prior to 
Pregnancy 
PBV Prior to Pregnancy At Pregnancy Booking Visit 
 N %
a 
%
 a
 Unadjusted Adjusted 
b
 Unadjusted Adjusted
 b
 
    Odds Ratio 95% CI Adjusted OR 95% CI Odds Ratio 95% CI Adjusted OR 95% CI 
Marital Status            
Married/ 16497 25.3 5.9 (ref)    (ref)    
Single 2796 26.3 6.1 1.05 0.9, 1.1   1.02 0.8, 1.2   
Wid/Sep/Div. 351 22.2 7.4 0.84 0.6, 1.1   1.27 0.8, 1.9   
Maternal Age            
< 20 years 1222 23.8 3.6 (ref)  (ref)  (ref)  (ref)  
20 – 24 years 4076 23.7 4.7 0.99 0.8, 1.1 1.18* 1.0, 1.4 1.33 0.9, 1.8 1.49* 1.0, 2.1 
25 – 29 years 5982 22.7 4.9 0.94 0.8, 1.1 1.30** 1.1, 1.5 1.39* 1.0, 1.9 1.68** 1.2, 2.3 
30 – 34 years 5367 28.7 7.4 1.28** 1.1, 1.5 1.99*** 1.7, 2.3 2.15*** 1.5, 2.9 2.66*** 1.9, 3.7 
35+ years 3045 27.4 8.0 1.21* 1.0, 1.4 2.26*** 1.9, 2.7 2.33*** 1.6, 3.2 3.13*** 2.2, 4.4 
Education Level            
Tertiary 5953 28.1 6.4 (ref)  (ref)  (ref)  (ref)  
Grade 12 7221 25.9 5.7 0.89** 0.8, 0.9 0.90* 0.8, 0.9 0.88 07, 1.0 0.92 0.8, 1.0 
Grace 10 or less 6060 23.6 6.1 0.79*** 0.7, 0.8 0.89* 0.8, 0.9 0.94 0.8, 1.1 1.02 0.8, 1.2 
Unknown 465 5.6 2.3 0.15*** 0.1, 0.2 0.17*** 0.1, 0.2 0.35** 0.2, 0.6 0.39** 0.2, 0.7 
Ethnicity            
Caucasian 14834 29.6 7.0 (ref)  (ref)  (ref)  (ref)  
Aboriginal/Torres SI 716 22.5 6.0 0.69*** 0.5, 0.8 0.93 0.7, 1.1 0.85 0.6, 1.1 1.04 0.7, 1.4 
Asian 2215 7.6 1.6 0.19*** 0.1, 0.2 0.17*** 0.1, 0.2 0.22*** 0.1, 0.3 0.20*** 0.1, 0.3 
Other 1934 14.2 3.0 0.39*** 0.3, 0.4 0.44*** 0.4, 0.5 0.41*** 0.3, 0.5 0.43*** 0.3, 0.5 
Parity            
Nil other children 8653 31.2 6.1 (ref)  (ref)  (ref)  (ref)  
1 child 5939 22.3 5.7 0.63*** 0.6, 0.7 0.56*** 0.5, 0.6 0.94 0.8, 1.1 0.84* 0.7, 0.9 
2 children 2697 20.3 6.2 0.56*** 0.5, 0.6 0.47*** 0.4, 0.5 1.02 0.8, 1.2 0.82* 0.7, 0.9 
3 children 1172 19.6 5.9 0.53*** 0.4, 0.6 0.43*** 0.3, 0.5 0.96 0.7, 1.2 0.74* 0.5, 0.9 
4 or more children 1238 15.4 5.7 0.40*** 0.3, 0.4 0.32*** 0.2, 0.4 0.94 0.7, 1.2 0.71* 0.5, 0.9 
Note: Statistical difference at * <0.05, ** <0.01, *** <0.001. 
a
 (Row) percentage of affirmative to at-least weekly alcohol use prior to pregnancy and at 
pregnancy booking visit by category response.
 
   
b 
Adjusted for all other significant associations in this table.
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CHAPTER 7 WOMEN’S EXPERIENCE OF DEPRESSION OVER TIME: 
PATTERNS AND PREDICTORS  
7.1 Overview of women’s experience of depression over time 
 
7.1.1 Background 
The purpose of this chapter was to determine whether mothers’ mental health changed over 
time. The objectives for this chapter were to describe patterns of women’s mental health 
symptoms following the birth of a child; determine what factors contributed to the differing 
patterns of symptoms; and to describe and examine the characteristics of women who 
experienced high, persistent depressive symptoms in the years following the birth of a child. 
 
A body of evidence continues to emerge from longitudinal studies on trajectories of women’s 
mental health, in the years following their baby’s birth. Studies of depressive-symptom 
trajectories generally describe three or four trajectories identified by varying terms of severity 
and duration, and with the majority of participants studied having no or low level only 
symptoms (Musliner, KL et al, 2016). One Australian study tracked mothers’ depressive 
symptoms over four survey-waves to six-seven years post birth and two trajectories of 
minimal (84.0%) and persistently-high (16.0%) depressive-symptoms were identified (Giallo 
R., et al, 2014). The study considered a number of potential predictor variables. Interestingly, 
neither antenatal nor birth factors were found to predict membership of the persistently-high 
symptom trajectory. Predictors of membership of the persistently-high symptoms trajectory 
included young maternal age, non-English speaking, not completing high school, having a 
history of depression and having antidepressants in pregnancy, poor quality partner 
relationship, stressful life events and child development problems (Giallo R., et al, 2014). A 
study was conducted to determine whether using the MUSP dataset and similar methodology 
resulted in similar findings and whether the associations between predictors and women’s 
depressive symptoms extended to 21 years post birth. The remainder of this chapter 
comprises a published manuscript which sets out the findings of such a study using 
participants of the MUSP birth cohort and tracks women’s depressive-symptoms over a 21 
year period following the birth of their baby. This study also considers a broad range of 
potential predictor variables including socio-demographic and pregnancy and birth factors 
and indicators of poor mental health.  
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7.2 Trajectories and predictors of women’s depression following the birth of an infant 
to 21 years: a longitudinal study. 
 
7.2.1 Abstract 
Objectives: Little is known about the long-term mental health of women following the birth 
of an infant. This study describes the 21 year trajectory of women’s depression following the 
birth of an infant and identifies early predictors of post-birth maternal depression trajectories. 
Methods: The sample comprises 2991 women from the Mater and University of Queensland 
Study of Pregnancy (MUSP). Using the Delusions-Symptoms-States-Inventory (DSSI), 
depression was measured at 6 months, 5 years, 14 years and 21 years after the birth. These 
measures were clustered and in addition bivariate and multivariate analyses were used to test 
for significant association between the groups and a range of maternal socio-demographic, 
psychological and pregnancy-related factors. 
Results: Two depression trajectories were produced, a no-low depression group (79.0%) and 
a high-escalating depression group. (21.0%) The strongest predictors for a high-escalating 
depression trajectory were conflict in the partner-relationship (p<0.001), anxiety (p<0.001) 
and stress (p<0.001) in the antenatal period, having many pregnancy symptoms (p<0.001), 
being younger (p<0.001) and having poorer social networks (p<0.001). To a lesser extent not 
completing high school (p<0.05), being unsure about wanting the pregnancy (p<0.05) and not 
wanting contact with the infant following the birth (p<0.05) were also predictors for high-
escalating depression trajectory. 
Conclusions: Our findings suggest a sub-sample of mothers experience persistent depressive 
symptoms over a 21 year period following the birth of their infant. Partner conflict, 
inadequate social supports and poor mental health during the pregnancy, rather than factors 
relating to the birth event, contribute to women’s depressive symptoms in the long-term.  
Given the identification of early markers for persistent depression, there may be opportunities 
for intervention for at-risk pregnant women. 
Keywords: Depression, maternal, predictors, longitudinal; 
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7.2.2 Introduction 
With the exception of a substantial body of research on postnatal depression, relatively little 
is known about maternal depression in the years following the birth of an infant. Currently 
only a few studies have been conducted which describe long-term changes in and predictors 
of maternal depression.  
 
Maternal depression which occurs after the birth of an infant may continue well beyond the 
postnatal period and a small number of studies have reported on trajectories of women’s 
depression, some in the context of effects on the offspring (Cents et al., 2013, Campbell et al., 
2009). One study which looked at maternal mental health over time has described four 
trajectories of women’s depression and anxiety over a 13 year period with no-low, moderate, 
low-rising and high-symptom groups (Skipstein et al., 2012). Using various methodologies, 
other studies report similar depression-trajectory models of three, (Wang et al., 2011) four 
(Cents et al., 2013) and five (Mora et al., 2009, Campbell et al., 2009) grouped pathways over 
periods of up to twelve years and in addition have identified ‘no’ or ‘low’ and ‘high’ or 
‘chronic’ trajectories. 
 
In recent times, between 10 and 20% of women report having depressive symptoms in the 
first year following the birth of an infant (Schmied et al., 2013). While the proportion of 
women with chronic or high level depression following the birth of an infant has been 
reported varyingly at 1.5%, (Cents et al., 2013) 7% (Mora et al., 2009) and higher (Wang et 
al., 2011, Campbell et al., 2009) and with rates being highest at one month then subsequently 
decreasing and stabilising, (Wang et al., 2011) or increasing over-time (Manuel et al., 2012). 
What is less clear is the duration of this pattern of depression, what proportion of women may 
be affected and what factors contribute to persistent depressive symptoms over the longer 
term following the birth of an infant. 
 
In determining predictors of chronic or persistent maternal depression, some maternal 
characteristics have been found to predict depression in the postnatal period (Fisher et al., 
2012, Rich-Edwards et al., 2006). Similarly maternal characteristics have been identified as 
predictors of chronic or high-level depression with race-ethnicity (Cents et al., 2013, Mora et 
al., 2009, Wang et al., 2011), higher parity (Mora et al., 2009), younger age and lower 
education attainment (Skipstein et al., 2012). Consistent with the findings not limited to 
women in the postnatal period, women with fewer depressive symptoms are more likely to be 
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married and better educated (Campbell et al., 2009). Non-pregnancy predictors of high-level 
depression over time include maternal stress (Mora et al., 2009), poor partner and family 
supports (Skipstein et al., 2012, Manuel et al., 2012), child related stressors (Skipstein et al., 
2012), poor physical health, (Manuel et al., 2012) intimate partner violence (Gavin et al., 
2011) and economic hardship (Gavin et al., 2011, Manuel et al., 2012), measured at various 
time-points between two months and 17 years following the birth of an infant.  
 
Women’s mental health symptoms during pregnancy have been reported to predict both 
postnatal and longer-term depression. Women’s anxiety and depression expressed during 
pregnancy (Beck, 2001, Robertson et al., 2004, Koutra et al., 2013), stressful life events 
around pregnancy and poor social supports predicted depression in the postnatal period 
(Beck, 2001, Robertson et al., 2004). Furthermore a level of evidence exists showing 
psychological distress manifested during pregnancy was associated with depression 
expressed beyond the postnatal period, with ambivalence about the pregnancy being 
associated with elevated depressive symptoms at two years (Mora et al., 2009) and family 
stress being associated with elevated depressive symptoms up to three years post birth (Cents 
et al., 2013). In a study of adolescent mothers, antenatal depression was found to be 
significantly associated with elevated depressive symptoms over a 17 year study period 
(Gavin et al., 2011). From this perspective, it may be pertinent to test the possibility that a 
group of women exists who exhibit a behavioural phenotype which may be characterised by 
chronic depression extending from the antenatal to postnatal period and beyond.  
 
A number of pregnancy-related events have been found to predict depression in the postnatal 
period, but not long-term depression. Women with pre-eclampsia, women requiring 
hospitalisation during pregnancy (Blom et al., 2010) and women with severe pregnancy 
complications (Verdoux et al., 2002) have been found to have higher rates of maternal 
depressive symptoms in the postnatal period. In addition some adverse birth events have been 
found to predict postnatal depression (Blom et al., 2010), however other studies have found 
no association between caesarean section (Carter et al., 2006, Parker, 2004), assisted births 
(Parker, 2004), labour and birth complications (Verdoux et al., 2002) and postnatal 
depression. Some neonatal events too have been found to predict maternal depression in the 
postnatal period with suspected foetal distress (Blom et al., 2010), hospitalization of the 
infant (Blom et al., 2010) and preterm birth (Gulamani et al., 2013).   
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Of course adverse birth and neonatal outcomes may be linked to maternal depression, 
particularly in women with ill or impaired infants and where the consequences involve the 
long-term development and care of the child. Mothers of very low birth-weight infants have 
been found to have more psychological distress than mothers of term infants at one month 
postpartum (Singer, 1999). Mothers of preterm infants with complications had high postnatal 
distress (DeMier et al., 2000) or were at risk of postnatal depression (Vigod et al., 2010). For 
the mothers of high risk, very low birth-weight infants, psychological distress remained 
evident at 2 years postpartum (Singer et al., 1999). Whilst these reports show an association 
between birth outcomes and postnatal psychological distress, it remains unclear whether this 
association is essentially, a causal association or whether antenatal maternal depression might 
predict subsequent adverse pregnancy outcomes and depression in the postnatal period. 
 
This study’s aim is to determine whether or not patterns of depressive symptoms in sub-
groups of women occur in the years following the birth of an infant. If such is identified, then 
a further aim is to determine whether or not women in these sub-groups experience adverse 
events in the perinatal period which predict a long-term depression trajectory. To this end we 
examine the trajectories of depression for women from six months after giving birth to an 
infant to 21 years together and identify predictors of the different trajectories. From such 
findings the authors could make recommendations to modify midwives’ clinical practice for 
at-risk women. 
 
7.2.3 Methods 
The Mater University of Queensland Study of Pregnancy (MUSP) is a prospective study of 
pregnant women who attended the Mater Mothers’ Hospital in Brisbane Australia between 
1981 and 1983. Of the women recruited into the MUSP study, 6753 subsequently gave birth 
to a live singleton infant at the Mater Mothers’ Hospital. Data for this study were collected 
from these women at their first clinic visit, at three to five days post birth and at six months 
post birth, five years, 14 years and 21 years. This current study involved 2991 women for 
whom data were available for the full 21 year period of follow-up. Written consent was 
obtained from the women at each study phase. Ethics’ approvals for various phases of the 
study have been obtained from the relevant committees at the Mater Mothers’ Hospital and 
the University of Queensland, including for this current study.  
 
Outcome measure 
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Depressive symptoms at 6 months, 5 years, 14 years and 21 years were measured using a 7-
item subscale from the Delusions-Symptoms-States-Inventory: State of Anxiety and 
Depression (DSSI/sAD) (Bedford et al., 1976b). The DSSI was developed by clinicians, 
using clinical criteria. The DSSI has good internal validity (Bedford and Foulds, 1977), 
comparing well with other hierarchical models of psychiatric illness (Morey, 1985). The 
DSSI items correlate strongly with the items of the Edinburgh Postnatal Depression Scale 
(EPDS) (Cox et al., 1987) sharing some similar items, yet both have the disadvantage of not 
being a clinical diagnostic tool (Najman et al., 2000).  
 
The depression subscale uses questions about how the respondent had been feeling recently 
(answers: all the time=4, most of the time=3, some of the time=2, rarely=1 and never=0) with 
high respondent scores reflecting the experience of more depressive symptoms.  Questions 
included ‘Have been so miserable had difficulty sleeping’, ‘Have been depressed without 
knowing why’, ‘Have gone to bed not caring if ever woke up’, ‘Been so low in spirit that have 
sat up for ages doing absolutely nothing’, ‘Future seems hopeless’ ‘Have lost interest in just 
about everything’ and ‘Been so depressed that have thought of doing away with self’. Internal 
consistency (Cronbach’s α) for the scale ranged between 0.79 and 0.88 depending upon 
which study phase it was administered. A composite measure for depression was created by 
counting the number of symptoms experienced by each respondent. A symptom was counted 
if the response was all the time, most of the time and some of the time (with resultant 
depression scores ranging from one to seven). Using the depression-measure variables for 
each study phase, a cluster-group variable was formed to create a two-group cluster. 
Computation of the two-group cluster’s average means at each phase resulted in two 
trajectories depicting a no-low stable depression group together with a high-escalating 
depression group which became the outcome measure for this study. (See Appendix 7.1) 
 
Measure: predictor variables 
A range of covariates were included in this study, largely selected on the basis that previous 
research has suggested their association with depression. Maternal socio-demographic 
information was collected at the first pregnancy visit with the following variables being used.  
 
Socio-demographics 
Women’s age was categorised as ‘30 years or older’ (reference), ‘20-29 years’ and ‘14-19 
years’. Women’s level of education was categorised as ‘Post high school’ (reference)’, 
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‘completed high school’ and ‘not completed high school’. Marital status was categorised as 
‘Married-partnered’ (reference), ‘divorced-separated-widowed’ and ‘single’. Family income 
was categorised as ‘$10,400 or more’ (reference), ‘$10,399 or less’ (low income). Parity was 
categorized as ‘no children’ (reference), ‘1 child’, ‘2-3 children’ and ‘4 or more children’.  
 
Marital quality 
The quality of women’s marital relationship was assessed using the short form of the Spanier 
Dyadic Adjustment Scale (Spanier, 1976).Women were asked a number of questions about 
the relationship with their partner. A high score represented a positive adjustment to the 
relationship categorised ‘Good adjustment’ (reference), ‘moderate adjustment’, ‘conflict 
relationship’ and ‘no partner’. Internal consistency (Cronbach’s α) was 0.86. 
 
Antenatal depression and anxiety 
Depression (previously described) and anxiety were measured using the DSSI-SAD sub-
scales. Responses were given to statements relating to a) depression and b) anxiety. For each 
sub-scale, a score of 4 or more (out of 7) was taken as a dichotomous measure of depression 
‘No’ (reference) and ‘Yes’. Internal consistency (Cronbach’s α) for anxiety was 0.76. 
 
Stress 
Women’s stress levels were measured using the Reeder Stress Inventory (RSI) (Reeder et al., 
1973). Women answered questions about how stressed they had been feeling recently - I am 
usually tense or nervous; Great nervous strain connected to activities/always under pressure; 
At end of day I'm completely exhausted mentally and physically; Daily activities extremely 
trying and stressful, (answers: All the time/Most of the time/Some of the time, Rarely/Never). 
Internal consistency (Cronbach’s α) was 0.79. In 2003 the RSI was validated against three 
questionnaires measuring stress-related concepts and was found to be a useful measure of 
perceived stress (Metcalfe et al., 2003). 
 
Social networks 
Social networks were measured for size and adequacy at three to five days and questions 
were modelled on the Interview Schedule for Social Interaction (Henderson et al., 1980a, 
Henderson et al., 1980b, Henderson, 1981, Najman et al., 1990) Sum of means of responses 
was categorized as ‘Normal’ (reference) and ‘poor’. Internal consistency (Cronbach’s α) for 
‘size’ was 0.83 and for ‘adequacy’ was 0.67. 
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Pregnancy wanted and contact with newborn 
At recruitment women were asked if the pregnancy was planned or wanted; responses were 
categorized as ‘Planned-wanted’ (reference), ‘unsure’ and ‘unplanned-wanted’. Internal 
consistency (Cronbach’s α) was 0.89. In addition at three to five days post-birth women 
wanting to be with their baby following the birth was measured. Responses were categorised 
down to ‘Contact wanted’ (reference), ‘Borderline’ and ‘Contact not wanted’. Internal 
consistency (Cronbach’s α) was 0.74. 
 
Pregnancy-related symptoms 
In addition information was collected at three to five days post birth and included women’s 
self-report on pregnancy symptoms they had experienced (that is, morning sickness, 
constipation, heartburn, backache, vaginal discharge or infection, leg cramps, feeling 
generally unwell). Responses were re-coded to ‘None-few symptoms’ (reference) ‘Some 
symptoms’ and ‘Many symptoms’. Internal consistency (Cronbach’s α) was 0.59. Following 
the birth women were asked about their perception of the pregnancy; responses were 
categorised as ‘few problems’ (reference), ‘some problems’ and ‘lots of problems’. Internal 
consistency (Cronbach’s α) was 0.72. The number of women’s antenatal admissions were 
reviewed and categorised as ‘Nil admissions’ (reference), ‘1 admission’ and ‘2 or more 
admissions’. 
 
Birth outcomes 
Information on adverse pregnancy and birth events was obtained by reviewing the health 
records. This review was undertaken by Obstetricians who, in addition to providing care for 
the women, were also study investigators. Mode of birth was recorded with multiple 
categories however for the purpose of this study a new variable was created for mode of birth 
and reduced to three categories of ‘Vaginal birth non-instrument’ (reference), ‘vaginal birth 
instrument-assisted’ and ‘Caesarean birth’. Augmentation of labour was re-coded from 
multiple response categories to a dichotomous response, ‘No’ (reference) and ‘Yes’ as were 
the variables of Foetal Distress, ‘No’ (reference) and ‘Yes’, Neonatal Intensive Care Unit 
(NICU) admission, ‘No’ (reference) and ‘Yes’ along with Gestation to ‘Normal gestation’ 
(reference) and ‘Preterm birth’. Although conditions ranged from minor to major anomalies, 
Congenital Abnormality responses were dichotomised to ‘Nil’ (reference) and ‘Yes’. At three 
to five days post birth, women answered questions about baby medical problems. Scores 
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were collated with a high score for many problems with ‘Few problems’ (reference) and 
‘Some-many problems’. 
 
Statistical analysis 
Due to the numerical depression measures not being normally distributed (visually examined 
by histogram), a non-parametric Kruskal-Wallis test was conducted to determine the 
existence of differences between the means of consecutive depression measure phases. The 
application of clustering observations can reduce data and provide prediction on groups 
(Halkidi et al., 2001). The iterative partitioning method of non-hierarchical (random) K-
means cluster analysis with squared Euclidean distance measure was performed for 
depression measures at 6 months, 5 years, 14 years and 21 years. This method of clustering 
divides observations into the pre-specified number of clusters, siting them closest to the 
calculated cluster ‘centroids’ (Tryfos, 1997) with resultant similarities of in-group 
observations. This method was selected due to the large number of observations being 
analysed. Consideration was given to the pre-specified number of clusters required and k-
means cluster algorithm was used to produce 6 clusters which were visually assessed using 
Clustergram graphs (Schonlau, 2004). Notwithstanding, this analysis has its limitations in 
that it generates estimates. The 2-group cluster of a no-low stable depression group and a 
higher-escalating group was then selected, primarily because a large proportion of low-range 
observations remained relatively stable while fragmentation occurred in the smaller groups 
during re-assignment.  
 
Potential predictors of depression were divided into three domains, a) maternal socio-
demographic characteristics, b) maternal emotional wellbeing and c) birth events. Analyses 
were conducted with chi square test for proportions along with simple associations with the 
cluster depression groups. Logistic regression was used to estimate the risk of high-escalating 
depression according to each predictor variable, expressed as odds ratio (OR) and 95% 
confidence interval (CI). Independent associations within each domain were tested using 
multivariate logistic regression. Multivariate analysis was then conducted on all previously 
determined significant associations. Statistical difference was determined at <0.05, <0.01, 
<0.001, with 95% confidence intervals. All analyses were carried out using Stata Computer 
Program (StataCorp, 2011). Records with missing variable information were included in the 
study. 
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7.2.4 Results 
This study analysed data on 2991 women of the MUSP longitudinal cohort who had 
participated in all phases of the study to 21 years and who had completed the DSSI questions 
relating to depression. At the commencement of MUSP, 11.5% of this study sample were 
aged less than 20 years and 19.0% were 30 years or older. In terms of other socio-
demographic characteristics at recruitment, 90.8% were partnered, 43.5% were having their 
first baby, 21.0% had post-high school education and 28.2% reported low income. At the 
same time 2.0% of women reported a conflictual partner relationship together with 22.8% 
reporting they were unsure about wanting the pregnancy.  
 
Further, 7.4% of women met the criteria for being stressed, 10.2% met the criteria for anxiety 
while 4.2% met with criteria for depression at their first clinic visit. After the birth 10.0% of 
women reported having many symptoms in pregnancy symptoms, 2.1% perceived they had 
lots of problems in pregnancy along with 5.3% reportedly having two or more antenatal 
hospital admissions. The proportion of women who stated they had poor social networks in 
terms of size was 7.4% and adequacy was 7.9%, while 7.5% of women reported not wanting 
contact with their new-born infant in the three to five days after birth. 
 
From the cluster analysis of this sample, it was found 78.9% of women had symptom levels 
over multiple phases of data collection that were consistent with a no-low stable depression 
trajectory while 21.1% of the study sample with a high-escalating depression trajectory. The 
mean depression scores with standard deviations of the trajectories at each phase are set out 
in Table 7.1. 
 
In Table 7.2, women’s socio-demographic characteristics and their association with the 
respondents’ depression trajectory are presented. Women aged less than 20 years were more 
likely to experience high-escalating depression after the birth (p<0.001) as were single 
women (p<0.001) and divorced/separated/widowed women (p<0.001). Other significant 
associations with the high-escalating depression group were not completing high school 
(p<0.001) and low income (p<0.001). Women reporting a good partner relationship at first 
clinic visit were less likely than other women to be in the high-escalating depression group. 
After adjusting for all significant associations within the table, younger age (that is, 14-19 
years) remained significant (p<0.01) while women aged 20-29 years (p<0.05), not 
completing high school (p<0.01), low income (p<0.01) along with partner relationship of 
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moderate adjustment (p<0.001) and partner conflict (p<0.001) also predicted membership of 
the high-escalating depression group.  
 
Table 7.3 presents data on women’s emotional wellbeing around pregnancy and the 
association with the high-escalating depression trajectory group. Women who were unsure 
about wanting to be pregnant (p<0.001), who were stressed (p<0.001), anxious (p<0.001) and 
depressed (p<0.001) at their first clinic visit were more likely to be members of the high-
escalating depression group. In addition women who reported experiencing a number of 
problems in pregnancy, that is, some symptoms (p<0.001), and many symptoms (p<0.001), 
who perceived they had a problematic pregnancy, with some problems (p<0.001) and lots of 
problems (p<0.001) and who had two or more antenatal admissions (p<0.01) were also more 
likely to be in the high-escalating depression group. Furthermore women who reported 
having poor social networks around the birth in terms of size (p<0.001) and adequacy 
(p<0.001) and women who did not want contact with their baby at this time (p<0.001) were 
also in this group. Following adjustment for all other significant associations in this table, 
being unsure about wanting the pregnancy (p<0.01), being stressed (p<0.001) and anxious 
(p<0.001) at first clinic visit, having some (p<0.05) and many symptoms (p<0.001) in 
pregnancy, having poor social networks in size (p<0.05) and adequacy (p<0.001) in addition 
to not wanting contact with baby (p<0.05), remained significantly associated with an 
escalating depression group. 
 
Table 7.4 presents birth-related events and their association with the high-escalating 
depression trajectory group. Only infant admissions into an intensive care unit was associated 
with the high-escalating depression trajectory group (p<0.05), therefore no further analysis 
was conducted. Multivariate analysis was then conducted on all adjusted and significant 
associations identified in previous tables with the following results for predictors of high-
escalating depression trajectory (see Table 7.5). Younger age, that is, 20 to 29 years (p<0.01) 
and 14 to 19 years (p<0.001), not completing high school (p<0.05), partner conflict 
relationship (p<0.001), moderate relationship adjustment (p<0.05) and having inadequate 
social networks (p<0.001) were predictors of high-escalating depression trajectory. In 
addition, being unsure about wanting to be pregnant (p<0.05), being stressed (p<0.001) and 
anxious (p<0.001) in pregnancy, experiencing many pregnancy symptoms (p<0.001) while 
not wanting contact with their infant in the days following birth (p<0.05) were also 
independent predictors of the high-escalating depression trajectory.  
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7.2.5 Discussion 
In this study, 21.1% of mothers experienced depressive symptoms that appear to continue or 
escalate following the birth of their infant to 21 years post-birth. Predictors of membership 
into the higher-escalating depression group can be categorised into a) women’s social 
supports, b) women’s demographics and c) psychological problems around the pregnancy 
experience.  
 
The study’s findings show a substantial minority of women, continue to experience 
depressive symptoms which persist over time following the birth of their infant. This finding 
is consistent with other studies which have reported groups of mothers with chronic or high 
level depression trajectories over time (Gavin et al., 2011, Mora et al., 2009, Skipstein et al., 
2012, Cents et al., 2013). This study’s findings extend our understanding of maternal 
depression that, for some women, continues on even to 21 years after the birth of their infant. 
The focus of maternal depression generally has been around the immediate postnatal period, 
suggesting a brief, susceptible period for onset, duration and recovery of a depressive illness 
in new mothers. Our findings suggest women’s mental health symptoms which occur during 
pregnancy may be early indicators of longer term mental health problems.  
 
Further, the fact that women who experience postnatal depression may have a persistent or 
worsening illness raises concern for not only themselves but also their children, as evidence 
suggests maternal chronic depression adversely impacts offspring as they grow and develop 
(Brennan et al., 2000, Barker et al., 2012, Grace et al., 2003, Burke, 2003, Cents et al., 2013, 
Campbell et al., 2007). To a lesser extent other family members too may be affected by 
women’s depression (Burke, 2003). Finally there remains the issue of whether or not 
maternal depression has an organic component. Despite the heterogeneity of depression, we 
suggest the existence of emerging evidence to support the applicability of a behavioural 
phenotype, with both cognitive and social interactive processes, which contributes to chronic 
maternal depression. In considering the results of this study together with current evidence, 
we suggest the existence of a group of women, with a behavioural phenotype, who can be 
identified during pregnancy and whose mental health is at risk of declining over the life-
course. This group may comprise around one in every five women who have a child. In 
considering this fact, pregnancy-care could provide the opportunity for enhanced 
psychosocial screening, identification and intervention for some women. 
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The strongest independent predictor for high-escalating depression trajectory in this study is 
conflict in the partner relationship. Certainly the quality of the partner relationship has been 
found to be is associated with depression in the postnatal period (Dennis and Ross, 2006, 
Akincigil et al., 2010, Schmied et al., 2013) moreover this association appears to be a 
persistent feature of women’s depressive symptoms over time. We have found women’s 
perception of having poor social networks as being a predictor of long-term depression. For 
these women, adequacy rather than size of their social networks is seen as important (Balaji 
et al., 2007). 
 
In our study, a higher proportion of younger women were identified in the high-escalating 
depression group. Possibly this finding could have derived from a cohort effect therefore we 
have tested for such a possibility and found the trajectories for all ages are similar (see 
appendix A). Likewise, national proportions of women of child-bearing age with anxiety or 
affective disorders are comparable between the various age-groups. (ABS, 2008) It does 
appear however the adverse effects of younger-aged women with limited education giving 
birth may continue to contribute to their poorer mental health in the long-term. Not 
completing high school, an indicator of lower socio-economic status, although not a strong 
predictor in our study, supports a recent systematic review showing higher levels of education 
was a protective factor against developing postnatal depression (Fisher et al., 2012). 
 
Women with poor mental health antenatally continued to have poor mental health following 
the birth of their infant. Antenatal stress was found to be a predictor of high-escalating 
depressive symptoms over time, while in other studies maternal stress (Mora et al., 2009) and 
child related stressors (Skipstein et al., 2012) measured at time-points after birth were 
similarly associated with high-chronic depression trajectories. Antenatal anxiety has been 
shown to be associated with depression in the postnatal period (Beck, 2001, Robertson et al., 
2004, Koutra et al., 2013) additionally findings from this study suggest that this association 
may continue over time. The association between maternal postnatal depression and women 
being unsure about wanting the pregnancy has been identified as a predictor of postnatal 
depression (Beck, 2001, Rich-Edwards et al., 2006, Mercier et al., 2013, Najman et al., 1991) 
along with depression over time (Mora et al., 2009).  
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Symptoms related to pregnancy were associated with women’s mental health in the postnatal 
period (Josefsson et al., 2002, Gutke et al., 2007) and beyond (Khatun et al., 2009) 
furthermore this study finds this association may continue on to 21 years. It remains unclear 
whether or not women’s physical problems in pregnancy are partly a consequence of 
symptoms of their mental ill-health at the time, or perhaps it could be their inability to 
accommodate to the biological changes of pregnancy (Skalkidou et al., 2012). 
 
Similar to this study’s findings, the evidence linking adverse pregnancy and birth events to 
maternal postnatal depression is not strong, (Johnstone et al., 2001) although evidence 
suggests the risk of postnatal depression increases with the number of perinatal complications 
women experienced (Blom et al., 2010). Despite limited findings of an association between 
mode of birth and postnatal depression (Blom et al., 2010), a meta-analysis found no 
association between caesarean birth and postnatal depression (Carter et al., 2006). The 
evidence supporting an association between the sick infant and postnatal depression appears 
to be limited to those studies targeting at-risk women (DeMier et al., 2000, Singer, 1999, 
Vigod et al., 2010). 
 
The strength of this study is in its design. It provides repeated measures of symptoms of 
depression at four separate phases over a 21 year period. The depiction of this group’s 
trajectory of depressive symptoms over-time, along with the statistical significance of the 
associations for a number of the in-pregnancy measures, adds strength to the study’s findings. 
Conversely this study has a number of limitations. The depression measure is not a diagnostic 
measure although it does share items with the EPDS (Cox et al., 1987), another non-
diagnostic measure, which is commonly used today in both clinical and research situations. 
Moreover, in a previous study the DSSI was found to have significant agreement with 
patients' self-report and their psychiatrists' ratings (Bedford et al., 1976a).  
 
Another limitation was the loss to follow up of women from the original birth cohort study 
which occurred mainly at the 5 and 14 year study phases. The characteristics of these women 
have been previously described as being predominantly of lower income, of lower 
educational status along with lower marital quality, higher rates of mental health problems 
and likely to be residentially transient (Najman et al., 2005). It has been reported in previous 
follow-up studies involving this cohort, that estimates of association are only minimally 
affected by loss to follow up (Najman et al., 2013). Most likely our findings provide 
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conservative estimates of the true associations had these women not been lost to follow up. 
Understandably, without data on women’s family history, their prior-pregnancy mental health 
status and subsequent treatment, interpretation of the study’s findings about pregnancy 
predictors and long-term depression is further limited. Our findings however, do point to 
women with pre-existing poor mental health falling disproportionately into the high-
escalating group.  Perhaps too, many of the participants experienced life adversity over the 
study period which may have contributed to their depressive symptoms, however this study 
focused on early predictors of depressive symptoms over time so further studies would need 
to be conducted to determine any impact of adversities on the depression trajectories. A final 
limitation was the selection of the 2-group cluster which in itself is limited. Nonetheless the 
‘no and low’ depressive symptoms group appear to remain reasonably stable throughout the 
study period. Furthermore it would be expected the majority of women fluctuated between 
having none or few symptoms at varying phases, rather than constantly reporting no 
symptoms at every phase.  
 
It appears that perhaps one in five women who have given birth to an infant exhibit a 
behavioural phenotype involving poorer mental health which is evident antenatally and 
furthermore involves persistent and for some, increasing symptoms of depression for 21 years 
after the birth of the infant. We suggest midwives are well-placed to conduct appropriate and 
routine screening of their pregnant clients so as to identify those women who are at risk and 
introduce educative and supportive programs. 
 
Conclusions 
One in five women may be at risk of experiencing persistent or increasing levels of 
depression to 21 years after the birth of their infant. Poor antenatal mental health and 
conflictual partner relationship are strong predictors of escalating depression. While socio-
demographic characteristics can predict women’s long-term depressive symptoms, the 
consequences of women’s poorer mental health during pregnancy are what appear to have the 
most effect on long-term depressive symptoms.  
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Table 7.1: Trajectories of maternal depression following the birth of an infant to 21 years 
showing mean (DSSI) number of depression symptoms, standard deviation and median number 
of symptoms at 6 months, 5 years, 14 years and 21 years. 
 
 No/Stable Low Depression Trajectory 
(n=2361) 
Escalating Depression Trajectory 
(n=630) 
 
Depression 
Symptom 
Phases 
Mean 
Number of  
Symptoms 
Standard 
Deviation 
 
Median 
Number of 
Symptoms 
Mean 
Number of 
Symptoms 
Standard 
Deviation 
Median 
Number of 
Symptoms 
6 Months 0.42 0.86 0 1.34 1.59 1 
5 Years 0.37 0.82 0 2.07 2.01 2 
14 Years 0.35 0.71 0 2.66 2.04 2 
21 Years 0.38 0.70 0 3.45 2.08 3 
  
119 
 
 
Table 7.2: Maternal Socio-demographic characteristics as predictors of high-escalating 
depression following the birth of an infant of MUSP with proportions and  Unadjusted and 
Adjusted Odds Ratios 
Variable N % 
Escal. 
Depr. 
OR 
(Unadj.) 
95%CI 
 
OR 
(
a 
Adj.) 
95% CI 
Age Groups (2991)      
30+ 569 17.7 R  R  
20-29 2077 20.5 1.19 0.94, 1.52 1.38* 1.06, 1.80 
14-19 345 29.6 1.94*** 1.42, 2.67 1.73** 1.20, 2.50 
Marital status at (FCV) (2970)      
Partnered 2697 19.7 R  R  
Wid/Sep/Div. 53 43.4 3.12*** 1.79, 5.41 1.50 0.76, 2.96 
Single 220 31.3 1.86*** 1.38, 2.51 1.06 0.69, 1.64 
Education Level (FCV) (2970)      
Post High School 624 18.3 R  R  
Completed High School 1902 19.9 1.11 0.88, 1.39 1.03 0.81, 1.31 
Not completed High School 444 30.4 1.95*** 1.47, 2.60 1.71** 1.26, 2.32 
Income (FCV) (2853)      
$10,400 or more 2048 18.2 R  R  
$10,399 or less 805 27.4 1.69*** 1.40, 2.06 1.40** 1.14, 1.72 
Relationship Adjustment 
(FCV) 
(2967)      
Good Adjustment 2539 18.5 R  R  
Moderate Adjustment 278 32.7 2.14*** 1.63, 2.80 2.00*** 1.51, 2.65 
Conflict 60 56.7 5.75*** 3.42, 9.68 4.43*** 2.44, 8.06 
No Partner 90 33.3 2.20** 1.40, 3.45 1.57 0.87, 2.86 
Parity (FCV) (2991)      
No child 1302 21.3 R    
1 child 891 19.9 0.92 0.74 1.13   
2-3 children 712 21.8 1.02 0.82, 1.28   
4 or more children 86 22.1 1.04 0.62, 1.77   
Note: Statistical difference at * <0.05, ** <0.01, *** <0.001 
a 
Adjusted for other significant associations in this table 
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Table 7.3: Emotional wellbeing around pregnancy as predictors of high-escalating depression group 
for women following the birth of an infant of MUSP with proportions and  Unadjusted and Adjusted 
Odds Ratios 
Variable N % 
Escal. 
Depr. 
OR 
(Unadj.) 
95%CI 
 
OR  
(
a 
Adj.) 
95% CI 
Pregnancy Wanted (2816)      
Planned-wanted 1650 18.3 R  R  
Unsure 641 26.4 1.59*** 1.29, 1.98 1.51** 1.19, 1.92 
Unplanned-wanted 525 21.9 1.25 0.98, 1.59 1.02 0.78, 1.33 
Stress (FCV) (2941)      
Non Stressed 2722 18.8 R  R  
Stressed 219 46.6 3.77*** 2.84, 5.00 2.08*** 1.48, 2.91 
Anxiety (FCV) (2943)      
Non Anxious 2643 17.4 R  R  
Anxious 300 51.3 5.00*** 3.91, 6.41 3.28*** 2.42, 4.43 
Depression (FCV) (2939)      
Non Depressed 2814 19.5 R  R  
Depressed 125 51.2 4.33*** 3.01, 6.22 1.26 0.79, 2.00 
Problems in Pregnancy (2964)      
Few symptoms 429 12.1 R  R  
Some symptoms 2239 20.2 1.83*** 1.35, 2.49 1.43* 1.02, 1.98 
Many symptoms 296 40.9 5.01*** 3.46, 7.26 2.83*** 1.86, 4.31 
Perception of pregnancy (2956)      
Few problems 2521 19.3 R  R  
Some problems 374 29.1 1.71*** 1.34, 2.18 1.19 0.89, 1.60 
Lots of problems 61 42.6 3.09*** 1.84, 5.19 1.40 0.73, 2.69 
Antenatal admissions (2991)      
Nil admissions 2288 20.0 R  R  
1 admission 544 22.9 1.19 0.95, 1.49 1.00 0.77, 1.30 
2 or more admissions 159 28.9 1.62** 1.13, 2.32 1.34 0.87, 2.96 
Social network size (3-5days)  (2980)      
Normal 2759 19.8 R  R  
Poor 221 35.3 2.20*** 1.64, 2.94 1.53* 1.08, 2.16 
Social network adeq. (3-5days) (2974)      
Normal 2740 19.8 R    
Poor 234 34.6 2.13*** 1.60, 2.84 1.82*** 1.31, 2.52 
Contact with baby (3-5 days) (2942)      
Contact wanted 2494 20.2 R  R  
Borderline 226 19.0 0.93 0.65, 1.31 0.81 0.54, 1.21 
Contact not wanted 222 31.5 1.82*** 1.35, 2.45 1.51* 1.07, 2.12 
Note: Statistical difference at * <0.05, ** <0.01, *** <0.001 
a 
Adjusted for other significant associations in this table 
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Table7.4: Birth Events as predictors of high-escalating depression group for women following the 
birth of an infant of MUSP with proportions and  Unadjusted and Adjusted Odds Ratios 
Variable N % Escal. 
Depr. 
OR 
(Unadj.) 
95%CI 
 
Augmentation of Labour (2991)    
No 2628 20.9 R  
Yes 363 22.0 1.07 0.82, 1.39 
Mode of birth (2991)    
Vaginal non-instrumental 2292 21.3 R  
Vaginal instrumental 331 19.0 0.86 0.65, 1.16 
Caesarean 368 21.2 0.99 0.76, 1.29 
Foetal Distress (2991)    
No 2182 20.9 R  
Yes 809 21.2 1.01 0.83, 1.24 
Gestation/preterm birth (2991)    
Normal gestation 2870 20.8 R  
Preterm birth 121 27.3 1.43 0.95, 2.15 
ICU admission (2990)    
No 2776 20.6 R  
Yes 214 26.6 1.39* 1.01, 1.91 
Congenital Abnormality (2991)    
No 2823 21.2 R  
Yes 168 17.8 0.80 0.54, 1.21 
Infant Medical Problems at 3-5 days post 
birth 
(2957)    
Few problems 2733 20.8 R  
Some-many problems 224 22.3 1.09 0.78, 1.51 
Note: Statistical difference at * <0.05, ** <0.01, *** <0.001 
No Adjustment were conducted due to only one significant association found in this table 
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Table 7.5: Adjusted Odds Ratios (all significant associations) for predictors of 
high-escalating depression following the birth of an infant of MUSP 
Variable OR  95% CI 
Age Groups   
30+ R  
20-29 1.72** 1.26, 2.34 
14-19 2.10*** 1.41, 3.14 
Education Level (FCV)   
Post High School R  
Completed High School 1.02 0.78, 1.33 
Did Not complete High School 1.56* 1.11, 2.20 
Income (FCV)   
$10,400 or more R  
$10,399 or less 1.24 0.98, 1.56 
Relationship Adjustment (FCV)   
Good Adjustment R  
Moderate Adjustment 1.41* 1.02, 1.94 
Conflict 3.31*** 1.73, 6.35 
No partner 1.40 0.79, 2.48 
Social networks (size) 3-5 days post birth   
Normal R  
Poor 1.40 0.97, 2.03 
Social networks (adequacy) 3-5 days post birth   
Normal R  
Poor 1.88*** 1.33, 2.65 
ICU admission   
No R  
Yes 1.37 0.93, 2.02 
Pregnancy Wanted (FCV)   
Planned-wanted R  
Unsure 1.36* 1.06, 1.75 
Unplanned-want 0.84 0.63, 1.13 
Stress in Pregnancy   
No Stress R  
Stressed 2.23*** 1.57, 3.17 
Anxiety in Pregnancy   
Non Anxious R  
Anxious 3.22*** 2.39, 4.35 
Problems in Pregnancy   
Few symptoms R  
Some symptoms 1.34 0.96, 1.88 
Many symptoms 2.88*** 1.89, 4.39 
Contact with new born 3-5 days post birth   
Contact wanted R  
Borderline 0.86 0.57, 1.30 
Contact not wanted 1.58* 1.11, 2.25 
Note: Statistical difference at * <0.05, ** <0.01, *** <0.001 
a
 All significant associations, tables 2 to 4 
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CHAPTER 8 ADVERSE BIRTH OUTCOMES AND WOMEN’S EXPERIENCE OF 
DEPRESSION OVER TIME  
8.1 Pregnancy and birth  
 
8.1.1 Adverse outcomes and maternal depression in the postnatal period 
Relative to one of the thesis’ objectives on whether or not adverse pregnancy-birth outcomes 
were associated with women’s experience of depression, this chapter explored the extent to 
which adverse events that occur during women’s pregnancy and birth influenced their mental 
health in the postnatal period and over time. Maternal depression in the postnatal period, 
commonly named postnatal depression, has been the subject of a substantial number of 
studies. Central to these studies has been a concern that depression in the postnatal period 
was qualitatively different from maternal depression experienced at other times of the 
maternal life-course. In part this hypothesized difference may be attributed to events 
surrounding the birth of the child. These concerns are heightened by studies suggesting that 
depression in the postnatal period was relatively common (Leung et al., 2005, Buist et al., 
2008, Kaaya et al., 2010). The findings from studies which looked at the correlates and 
predictors of depression in the postnatal period suggest four primary categories, of socio-
demographic characteristics (Beck, 2001, Rousou et al., 2013, Goossens et al., 2015), 
psychosocial adversity (Akincigil et al., 2010, Meijer et al., 2014, Norhayati et al., 2015), 
family or personal history of mental illness (Stuart-Parrigon and Stuart, 2014, Robertson et 
al., 2004) and health and lifestyle factors(Wang et al., 2016, Ross and Dennis, 2009). Few 
studies have considered whether pregnancy or birth outcomes predict depression in the 
postnatal period. 
 
MUSP data were examined to assess whether adverse events in pregnancy and birth predicted 
depression in the postnatal period. 
4
 The DSSI depression subscale involves questions about 
how the respondent had been feeling recently and can be interpreted as a point prevalence 
estimate of depression. Four out of seven items was used as a cut off for the depression 
outcome measure. Information on pregnancy and birth events was obtained by a health-
records audit conducted by obstetricians after baby’s birth. Included was the number of 
women’s antenatal admissions (categorised as 0-missing, 1 admission and 2 or more). Pre-
                                               
4
 Data included information on women’s depressive symptoms at six months, measured using a seven-item 
subscale from the Delusions-Symptoms-States-Inventory: State of Anxiety and Depression (DSSI/sAD) 
BEDFORD, A., FOULDS, G. A. & SHEFFIELD, B. F. 1976. A new personal disturbance scale (DSSI/sAD). 
British Journal of Social & Clinical Psychology, 15, 387-394. 
124 
 
 
existing diseases significant to pregnancy and new diseases significant to pregnancy were 
recoded to dichotomous yes/no variables. Any foetal distress including indication for 
operative birth, meconium and foetal heart monitor, were re-coded to a dichotomous yes/no 
variable. Gestation at birth was categorised as Normal gestation and premature. Type of 
delivery responses were reduced to a dichotomous measure due to the variety of responses for 
medically intervened and caesarean births, with spontaneous vaginal birth and medical-
assisted birth. Problems with birthing listed six problems for which responses were 
categorised as few, some and lots of problems. Sex of baby (Male/ Female), birth weight 
(categorised as normal/ low birth) and intensive care admission (No/ Yes) were also included 
as predictor variables.  
 
At the six months postnatal follow-up 6,693 women responded to the DSSI questions relating 
to depression and 4.7% of these women met the criteria for depression in the postnatal period. 
Logistic regression analysis was undertaken to assess for associations between predictor 
variables and depression outcome measure with odds ratio (OR) and 95% confidence 
intervals (CI). Row proportions and OR (CI) for pregnancy/birth outcomes and depression in 
the postnatal period is presented in Appendix 8.1. Only the number of women’s antenatal 
admissions was found to be weakly associated with depression in the postnatal period. As this 
was the only statistically significant association, adjusted analysis was not undertaken. These 
findings suggested that adverse pregnancy-birth outcomes do not predict postnatal-occurring 
depression. The remainder of this chapter reports on a manuscript which investigates whether 
‘commonly’ occurring adverse birth outcomes predict maternal depressive-symptoms 
trajectories over their reproductive life course. 
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8.2 Commonly-occurring adverse birth outcomes and maternal depression: a 
longitudinal study. 
 
8.2.1 Abstract 
Objectives: Little is known about whether commonly-occurring adverse birth outcomes have 
a long-term impact on the mental health of mothers. The aim of this study was to investigate 
whether commonly-occurring adverse birth outcomes predicted mothers’ depressive-
symptom trajectories over a 27-year period following the birth of a baby. 
Methods: Participants comprised a sub-group of women from the longitudinal cohort of the 
Mater and University of Queensland Study of Pregnancy (MUSP). Maternal depression was 
measured at six time-points from the first clinic visit of an index pregnancy to 27 years post-
birth. Latent Class Growth Modelling was used to identify three symptom-trajectories of low-
stable, moderate-stable and moderate-rising depression. Multinomial logistic regression was 
then used to determine whether a number of commonly-occurring birth outcomes predicted 
moderate-stable and/or moderate-rising depression trajectories over the subsequent 27 years. 
Socio-demographic and behavioural factors were used to adjust for possible confounding. 
Results: After adjustment for potential confounders, none of the adverse birth outcomes 
predicted subsequent maternal depression trajectories. Teenage pregnancy, not completing 
high school, low family income, obesity, poorer quality partnership and not exercising, all 
measured at first clinic visit and limited social supports measured at three to five days post-
birth were all significantly associated with moderate-rising depressive-symptoms trajectory 
over 27 years. 
Conclusions: Commonly-occurring adverse birth outcomes do not predict long-term 
depressive trajectories. A number of socio-demographic and behavioural factors present at 
the index pregnancy predict women’s long-term pattern of depression throughout their 
reproductive life-course. 
Key words: pregnant women; birth outcomes; depression; longitudinal study 
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8.2.2 Introduction 
The literature documenting women’s depression following the birth of a child is vast 
(Schmied et al., 2013, Norhayati et al., 2015). Despite concerns about perinatal depression, 
there is little evidence of pregnancy or birth events contributing to the depression experienced 
by women after the birth of a baby. This longitudinal study will examine whether an 
association exists between commonly-occurring adverse birth outcomes and women’s 
depressive-symptoms trajectories following the birth of a baby. 
 
Adverse birth outcomes 
Findings of adverse birth outcomes being associated with maternal depression are varied and 
conflicting. The strongest evidence affirming this association is found in a systematic review 
of 26 studies involving women who had a pre-term or low-birth-weight baby (Vigod et al., 
2010). (Preterm birth was defined in studies as <38 weeks gestation or if not defined then 
when studies reported maximum gestational age as <38 weeks, and similarly low birth-
weight was defined as <2500 grams or if not defined then when studies reported maximum 
birth-weight as <2500 grams.) It found that for women with preterm babies, the rate of 
postnatal depression was high in the early postpartum period, while persistent depression of 
up to 12 months post-birth was associated with very preterm birth (that is, gestational age at 
birth <33 weeks), lower-birth-weight (that is, birth-weight <1500 grams) and ongoing infant 
illness/disability. Most of the studies reviewed however, had not considered antenatal 
depression as a confounding variable (Vigod et al., 2010). Other reviews found mothers of 
babies admitted into neonatal intensive care had higher rates of postnatal depression 
compared to mothers of healthy babies (Tahirkheli et al., 2014), and mothers of very-preterm, 
low-birth-weight babies, had major depression for up to 12 months post birth (Kraljevic and 
Warnock, 2013). Findings from prospective studies suggested severe obstetric complications 
(Verdoux et al., 2002, Blom et al., 2010), and birth and neonatal complications (Blom et al., 
2010) were associated with maternal high-level depressive symptoms at six and eight weeks 
postnatal and independent of sociodemographic characteristics. Whereas other findings have 
suggested that no link existed between traumatic births (Parker, 2004) or caesarean section 
(Carter et al., 2006) and maternal postnatal depression. 
 
Studies of differing methodologies and with smaller sample sizes of mainly targeted or 
homogenous groups also produced few consistent findings. Having a very-low-birthweight 
baby (Helle et al., 2015, Barroso et al., 2015) was a risk factor for maternal depression, as 
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was having a preterm birth (Barroso et al., 2015, Bener et al., 2012). Illness-severity in very-
low-birth-weight babies in a neonatal intensive care unit was not associated with mothers’ 
depressive symptoms (Garfield et al., 2015). In contrast to those latter findings, a large 
prospective study found that having a high Edinburgh Postnatal Depression Scale score at 
two to six weeks postnatal was associated with birth outcomes of major anomalies, 
necrotizing enterocolitis, neonatal death and stillbirth (Nelson et al., 2013).  
 
Reverse causation 
Considerable evidence appears to suggest a reverse causation, that is, antenatal maternal 
depression as predicting adverse birth outcomes (Atif et al., 2015, Szegda et al., 2014), with 
findings suggesting that pregnant women with poor mental health were at risk of 
preeclampsia (Kim et al., 2013), preterm birth (Kim et al., 2013, Smith et al., 2011) and low-
birth-weight babies (Kim et al., 2013, Maina et al., 2008). Also women who had a caesarean 
birth were found to have higher levels of antenatal depression and anxiety (Clout and Brown, 
2015). In contrast other findings suggest that while it was common for women to experience 
high-level symptoms of depression and anxiety during pregnancy, there was little evidence to 
suggest these symptoms were associated with babies’ preterm birth or birth-weight (Gawlik 
et al., 2013). 
 
Sociodemographic factors 
Findings from a study conducted on predictors of maternal depression-trajectories in families 
with preterm or low-birth-weight babies suggested cumulative risks predicted depression 
trajectories over two years and were led by maternal and family sociodemographic risks 
rather than by baby risks (Poehlmann et al., 2009). Certainly there is significant evidence to 
support this association between women’s depression and sociodemographic predictors both 
in the postnatal period and beyond (Giallo et al., 2014b, Gross et al., 2009, Hammerton et al., 
2015, Seto et al., 2005, Luppino et al., 2010, Mammen and Faulkner, 2013). 
 
Study hypothesis and aim 
While there is some evidence to link adverse birth outcomes to maternal depression in the 
postnatal period, the relevant studies are not without their limitations, and other findings 
point to a reverse causal effect. Pertinent to this study was the finding that suggested the more 
risk factors women experienced, the greater the risk of depression and was led by 
sociodemographic risk factors rather than baby risk factors. It appears that the association 
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between commonly-occurring adverse birth outcomes and women’s depressive-symptoms 
trajectories has not been broadly tested, particularly over the longer term. This study 
investigates whether commonly-occurring adverse birth outcomes predict mothers’ 
depressive-symptom trajectories over a 27-year period following the birth. We test the 
hypothesis that an association exists between commonly-occurring adverse birth outcomes 
and women’s depressive-symptoms trajectories following baby’s birth (from the index 
pregnancy). 
 
8.2.3 Methods 
Participants 
In 1981 the Mater and University of Queensland Study of Pregnancy (MUSP) commenced 
recruitment of a birth cohort which continued until 1983. Some 7223 mother-infant dyads 
formed the birth cohort which included 520 women who birthed a second child as part of the 
study and 50 women who had a multiple birth. This cohort has been described elsewhere 
(Najman et al., 2015; Keeping et al., 1989). All consecutive pregnant women booking into 
Mater Mothers’ Hospital were invited to participate in the original survey and only 1% 
declined the invitation. Informed consent was obtained, with women being ensured of their 
confidentiality, privacy and the secured storage of their information (Keeping et al., 1989). 
Administration of existing or adapted versions of validated scales and indices included in the 
original questionnaire occurred only after extensive piloting to assess their reliability and 
validity (Keeping et al, 1989). Following on from the initial survey conducted at women’s 
first hospital clinic visit of the index pregnancy, women continued to be followed up at three 
to five days post-birth, at six months and at five years, 14 years, 21 years and 27 years post-
birth. The surveys contained questions relating to women’s socio-demographic 
characteristics, and their health, behaviours and partner relationship. As well, during all of 
these surveys, women responded to a standard anxiety/depression scale. Participants of this 
present study, comprised a cohort (N=3470) who had completed (that is, at least four non-
missing of the six time-points) the depressive symptoms surveys, including the 27-year 
survey. Attrition rates for this birth cohort, as previously described (Najman et al., 2015), are 
set out in Figure 1 below. 
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Figure 8.1: Attrition of MUSP cohort of mothers 
Survey Phase Number of mother-participants 
(percentage of original cohort) 
 
First clinic visit 1981- 1984 
 
6753 
  
 
6 months 1981 – 1984 
 
6274 (92.7%) 
  
 
5 years 1986 – 1988 
 
4911 (72.7%) 
  
 
14 years 1995 – 1997 
 
4609 (68.3%) 
  
 
21 years 2001 – 2004 
 
3754 (55.6%) 
  
 
27 years 2008 – 2011 
 
3561 (52.7%) 
 
Dependent variable 
Women’s depressive symptoms were measured at all survey phases using the seven-item 
depression subscale of the Delusions-Symptoms-States-Inventory: state of Anxiety and 
Depression (DSSI/sAD(Bedford et al., 1976) and were used to create the depressive-
symptoms trajectory outcome. The DSSI/sAD has been found to be a valid and reliable self-
assessment of psychiatric disorders (Hwang et al., 2013). The DSSI depression subscale 
shares some of its items with the Edinburgh Postnatal Depression Scale (Cox et al., 1987). 
Neither are diagnostic tools (Najman et al., 2000). The DSSI questions women on how they 
were feeling recently: ‘Have been so miserable had difficulty sleeping’, ‘Have been 
depressed without knowing why’, ‘Have gone to bed not caring if ever woke up’, ‘Been so 
low in spirit that have sat up for ages doing absolutely nothing’, ‘Future seems hopeless’ 
‘Have lost interest in just about everything’ and ‘Been so depressed that have thought of 
doing away with self’. From a Likert-type scale, responses of ‘some of the time/most of the 
time/all of the time’ were counted, giving a scoring range of zero to seven.  
 
These depression scores, taken from surveys at first clinic visit, six months, five years, 14 
years, 21 years and 27 years post-birth, formed the basis on which the study’s trajectory 
outcome variable was created, applying the SAS TRAJ procedure for semi-parametric mixture 
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models (Nagin, 1999, Roeder et al., 1999). Semi-parametric method identifies distinct groups 
of sample-individuals with similar grades of change over time for a specific measure that is 
estimated. Because of the nature of distribution of the variables, a censored normal model 
distribution (Nagin, 1999, Jones et al., 2001) was used. Contending models of trajectories with 
differing numbers and patterns (that is, linear, quadratic, cubic trends) were computed and the 
most apt model of differing trajectory group-distributions were selected from the models tested. 
Group membership percentages determined those cases allocated to a particular trajectory. The 
Bayesian information criterion (BIC) was used to determine which model best fitted the data 
(BIC = -23 207.9). The BIC is the log-likelihood adjusted for the number of constraints and the 
sample size. With negative output values, the best fit model is the one with the smallest 
negative number. The parameter coefficients provided information on group-membership 
probabilities. Each respondent was assigned a trajectory group membership based on the 
highest classification probability across the groups on a scale of 0-1 (probabilities of 0.70, 0.80, 
or higher imply a good fit) (Nagin, 2005). The posterior probabilities and average group-
membership probabilities for each trajectory were examined to evaluate each model’s quality. 
The average posterior probabilities were calculated at 0.877, 0.844 and 0.869. Based on good 
fit parameters of the trajectory modelling and statistically significant results, the chosen model 
consisted of three depressive symptom trajectories, being low-stable (49.1%), moderate-stable 
(42.3%) and moderate-rising (8.6%), over a 27 year period. Figure 1 is a graph of the mean 
scores for maternal depression trajectory groups over 27 years. 
 
Figure 8.2: Maternal depression trajectory groups over 27 years: graph of mean scores 
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Predictor variables 
The selection of the birth outcome variables as predictors, were based on the content of the 
literature. Predictor variables for this study included a number of measures of birth outcomes. 
The data surrounding birth outcomes were recorded by Obstetricians reviewing women’s 
medical records. A dichotomous measure for gestation (in weeks) at birth was categorised as 
37 weeks and over as ‘Normal’ (reference) and 36 weeks or less as ‘Preterm’. Babies’ birth-
weights were reported in grams and a dichotomous measure for birthweight was created and 
categorised as ‘Normal’ (reference) and ‘Low birth-weight’ (Low birth-weight represented a 
weight of <2500grams). Apgar scores (1-10) were measured from one (1-2) to eight (9-10) 
and a dichotomous measure was created and categorised as ‘Normal’ (reference) and ‘5 or 
less’.  Baby’s admission into the intensive care unit was categorised as ‘No’ (reference) and 
‘Yes’. It has been suggested that increasing duration of the second stage of labour may 
increase the risk of caesarean births and perineal tears (Ogunyemi et al., 2017). Duration of 
second stage of labour was recorded in minutes. For the purpose of this study, a dichotomous 
variable was created with a cut-off at two hours and categorised as ‘Up to 2 hours’ 
(reference) and 2’Over 2 hours’.  
 
Foetal distress was identified and comprised of a foetal heart rate that was irregular, less than 
110 beats per minute and over 160 beats per minute, the passing of meconium and any 
combination of these signs. A dichotomous variable for any foetal distress was created and 
categorised as ‘Nil’ (reference) and ‘Any’. Women’s mode of birth was recorded and for the 
purpose of this study a dichotomous variable was created and categorised as ‘Non-
instrumental birth’ (reference) and ‘Medical-assisted birth’. The latter category included any 
forceps or caesarean births.  There were a total of 58 congenital abnormalities reported in this 
dataset. Because of the range of abnormalities and the limited knowledge regarding case-
severity and/or duration of disability, all abnormalities were included in a dichotomous 
measure categorised as ‘No’ (reference) and ‘Yes’. 
 
Other predictors/confounders 
A number of woman-factors collected at the first survey phase for MUSP were analysed as 
predictors. As well, these variables were used as potential confounders. Women’s age at first 
clinic visit was categorised as ‘20 -24 years’ (reference), ‘13-19 years’, ‘35 years and older’. 
Age-categories were decided on so as to identify known age-risk categories, for example 
teenage pregnancy has been reported to be a risk factor for persistently high depression to 
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six-seven years post-birth (Giallo et al., 2014a). Women’s marital status at first clinic visit 
was categorised as ‘Married/partnered’ (reference), ‘Single’, ‘Widow/separated/ divorced’. 
These categories were selected based on findings from longitudinal studies suggesting 
singlehood/not being married were risk factors for a chronic depression trajectory 
(Hammerton et al., 2015, Seto et al., 2005). For education at first clinic visit, women were 
asked ‘At what level did you complete your education?’ Education levels were categorised as 
‘Completed high school’ (reference), ‘Did not complete high school’ and ‘Post high school’. 
Women’s total family income at first clinic visit was categorised as $10400 or more 
‘Normal/high’ (reference) and $10399 or less ‘Low’. The inclusion of the latter two measures 
is based on evidence of them being predictors of high-level depressive-symptoms trajectories 
over time (Hammerton et al., 2015, Gross et al., 2009). 
 
Poor quality partner relationships have been found to be associated with persistently high 
maternal depression over a six-seven year period (Giallo et al., 2014a). The quality of the 
woman’s partner relationship was assessed as marital adjustment using the short form of the 
Spanier Dyadic Adjustment Scale (Spanier, 1976). Women responded to eight statements 
describing their partner-relationship. The statements included: ‘Are things going well between 
you and partner?’; ’How often do you think about divorce/separating/ending relationship?’; 
‘How often do you or partner leave the house after a fight?’; ‘Do you find it easy to confide 
in partner?’; ‘Ever regret marriage/living together?’; ‘How often do you and partner 
quarrel?’; ‘How often do you and partner get on each other’s nerves?’; ‘ How satisfied are 
you with partner relationship?’. From a Likert-like scale, high scores (with positive 
statements reversed and individuals’ responses tallied) reflected good adjustment and scores 
were categorised to represent ‘Good adjusted relationship’ (reference), ‘Moderately-adjusted 
relationship’, ‘Conflict’ and ‘No partner’. Cronbach alpha was =0.86 suggesting this scale 
has good internal consistency. 
 
A meta-analysis has confirmed that obesity is a risk factor for depression, and to some extent 
share a bidirectional relationship (Luppino et al., 2010). Measures for women’s pre-
pregnancy Body Mass Index (BMI) kg/m
2
 were collected at their first clinic visit. For the 
purpose of this study, categories for under-weight, normal weight and over-weight were 
classified as per WHO classifications (World Health Organisation, 2004), however all three 
obese classifications were combined due to the low numbers in each class.  
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Having small social networks has been associated with chronic depression (Seto et al., 2005). 
Women’s social support network was assessed at three to five days post-birth. Questions 
were taken from the Interview Schedule for Social Interaction (Henderson et al., 1980). These 
questions generally related to the number of available friends and family members. ‘How 
many close friends do you have?’; ‘ How many friends do you have to visit at any time 
without having to wait for an invitation?’; ’How many close relatives do you see regularly?’; 
‘ To how many relatives do you feel close to’; ‘Do you feel you have a close relationship with 
your relatives?’; ‘How many people do you have to turn to for help with personal 
problems?’; ‘How many people do you have who can help you when making important 
decisions?’; ’How many people could you call on to help around the house if you had a 
serious health problem?’. Responses were calculated and categorised as ‘Normal’ (reference) 
and ‘Small’. The Cronbach’s alpha for this measure was 0.82 suggesting this scale has good 
internal consistency. 
 
A systematic review of 30 high-quality studies suggested that physical activities including 
low-level activity each week could reduce the risk of future depression (Mammen and 
Faulkner, 2013). Three questions from the first survey phase asked women about their spare 
time and included taking part in active sports, swimming or taking long walks, and doing 
physical exercises. For this study, women’s responses to these three questions (often, 
sometimes, never) were combined and any ‘often’ response was categorised ’Often’ 
(reference); any ‘sometimes’ but not ‘often’ responses were categorised ’Sometimes’, and 
responding ‘never’ to all three questions was categorised as ‘Never’.  
 
Statistical analysis 
Analyses began with the creation of the depressive-symptoms trajectories over 27 years using 
women’s depressive symptoms score at each of the six survey phases using semi-parametric 
mixture methods (SAS TRAJ program) and which has been previously described in this 
manuscript. All remaining analyses were conducted using STATA Program version 12 
(StataCorp, 2011). Means, standard deviations and ranges of relevant continuous and discrete 
variables were estimated for each depressive-symptom trajectory. Frequencies and simple 
associations between categorical variables were determined by Pearson’s chi-square testing 
(significance at <0.05). Univariate analysis, consisting of multinomial regression analysis 
was used to determine relative risk ratios (RRR) with 95% confidence intervals (CI). 
Multinomial regression analysis is an extension of logistic regression and is used for nominal 
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dependent variables with two or more levels. Multivariable, multinomial regression analysis 
tested the independence of the association between the predicting variables and the outcome 
measure after accounting for potential confounder variables, which were formed from prior 
knowledge and examination of the data. 
 
Sensitivity analysis is undertaken to assess the robustness of a study’s findings. Multinomial 
logistic regression analyses were repeated on a cohort of mentally healthy women at first 
clinic visit, that is, women who reported having two or fewer symptoms of depression. As 
well, multinomial regression analysis was conducted using continuous/discrete variables for 
gestation at birth (in weeks), the number of days spent in the intensive care unit, Apgar score 
at 5 minutes (range 1 – 10) and duration of second stage of labour in minutes (range 0 – 323), 
and for birthweight in grams (range 906 – 5400) and women’s depressive-symptoms 
trajectories over 27 years post-birth. Post-estimation tests for multinomial logistic regression 
analysis was conducted to gain a better understanding of the analysed model, using 
MARGINS command to predict marginal effects of each variable while controlling for other 
variables. 
  
To assess whether or not our findings could be influenced by attrition of participants over the 
study period, the sociodemographic characteristics of the study participants were compared 
with those missing-lost participants using chi-square analysis and significance at p=<0.05. 
(Appendix 8.2 sets out the results of the comparison of study participants with those who 
were missing-lost over time.)  Little’s test (Li, 2013) assesses if missing data can be ignored 
in the analysis by determining if data were missing completely at random (MCAR) and if 
significant differences exist between the means of different missing observation patterns. 
Using Stata MCARTEST command, birth outcome variables were found not to be MCAR. 
Covariate-dependent missingness (CDM) test was passed when confounding variables were 
added as covariates, suggesting dataset-missingness could be reasonably viewed. Irrespective, 
a series of multiple imputation (MI) analyses (Rubin, 1996) was undertaken to assess attrition 
bias. MI addresses the uncertainty about the missing observations by creating several 
different plausible imputed data sets. MI procedure replaced missing values with imputed 
values and completed datasets for the original cohort (N=6753) and for the 21 year survey 
depression responses (N=3673) from imputations each with 20 and 50 cycles, underwent 
multinomial regression analyses.  
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8.2.4 Results 
Data from a total of 3470 women from the MUSP comprises the cohort for this study. The 
mean age of these women at the first clinic visit of the index pregnancy was 25.4 years (S.D. 
5.0); the majority (89.6% of women) were partnered while around 45.0% were having their 
first baby. At 27 years after the birth of the index child 49.1% of the women were members 
of a low-stable depressive-symptoms trajectory, a further 42.3% were members of a 
moderate-stable depressive-symptoms trajectory and the remaining 8.6% had membership of 
a moderate-rising depressive-symptoms trajectory. 
 
The strongest in-pregnancy predictors for membership of the moderate-rising depressive-
symptoms trajectory at 27 years post-birth were women with a moderately-adjusted partner 
relationship or conflict partner relationship, and at three-to-five days post-birth were women 
with a small-sized social network at 3-5 days post-birth. Taking a closer look at all of the 
study’s in-pregnancy confounders and their associations with women’s moderate-stable and 
moderate-rising depressive-symptoms trajectories over 27 years post-birth, some interesting 
results appear in table 8.1. For example, older age in pregnancy was associated with low-
stable depressive-symptoms trajectory in both unadjusted and adjusted analysis and teenage 
pregnancy was associated with both moderate-stable and moderate-rising depressive-
symptoms trajectories in unadjusted and adjusted analysis. Not completing high school was 
associated with moderate-rising depressive-symptoms trajectory in both unadjusted and 
adjusted analysis. Low family income was another predicator that was associated with 
moderate-stable and moderate-rising depressive-symptoms trajectories in both unadjusted and 
adjusted analysis.  
 
Following adjustment, women with BMI’s of <18.5 kg/m2, 25.0 to 29.99 kg/m2and ≥30.0 
kg/m
2 
were more likely to be in the moderate-stable depressive-symptoms trajectory. Only 
women with a BMI ≥30.0 kg/m2 were significantly associated with membership of moderate-
rising depressive-symptoms trajectory.  Obese women were two times more likely to be in 
the moderate-rising depressive-symptoms trajectory than the low-stable depressive-symptoms 
trajectory. In terms of the quality of the partner relationship, following adjustment, moderate 
marital adjustment and partner-conflict remained significant for both moderate-stable and 
moderate-rising depressive-symptoms trajectories with the odds of being in the moderate-
rising trajectory nearly double that of being in the moderate-stable depressive-symptoms 
trajectory. In both unadjusted and adjusted analysis, women who had small social supports at 
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three-to-five days post-birth were more likely to be in the moderate-stable and moderate-
rising depressive-symptoms trajectories, than in the low-stable trajectory. Following 
adjustment ‘not exercising’ remained a significant predictor of women having membership of 
the moderate-rising depressive-symptoms trajectory.  
 
Eight measures of adverse birth outcomes were assessed and set out in Table 8.2. In 
unadjusted analysis, only two of these measures were found to be significantly associated 
with women’s depression trajectories over the 27 years post-birth. Baby preterm birth 
(RRR=1.67, 95% CI 1.15, 2.42) and baby intensive care admission (RRR=1.37 95% CI 1.04, 
1.79) were associated with women’s moderate-stable depressive-symptoms trajectory. 
Following adjustment for the in-pregnancy confounders, neither measures remained 
significant predictors of subsequent depression trajectories. 
 
The findings from the sensitivity analysis conducted were comparable to the study’s 
estimates. In mentally healthy women at first clinic visit, preterm birth associated with 
moderate-stable (RRR=1.58 CI 1.06, 2.34) and moderate-rising (RRR=2.12 CI 1.10, 4.06) 
depressive-symptoms trajectories in unadjusted analysis, and intensive care admission was 
associated with moderate-rising depressive-symptoms trajectory (RRR=2.03 CI 1.27, 3.25) in 
unadjusted analysis. These associations were no longer significant following adjustment. One 
variation in adjusted analysis for the continuous/discrete measures was found with birth-
weight in grams being inversely associated with the moderate-stable depressive-symptoms 
trajectory. Predicted marginal effects for Low-stable and Moderate-rising depression 
trajectories are set out in appendix 8.3 (showing only significant effects). MI generated 
datasets that replicated the study’s estimates, except in the 21 year post-birth depression 
measures dataset (N=3673), with adjusted analyses for intensive care admission remaining 
significantly associated with moderate-rising depressive-symptoms trajectory (RRR=1.80 CI 
1.05, 3.10). 
 
8.2.5 Discussion 
Key findings 
This longitudinal study of 3470 women has examined whether commonly-occurring adverse 
birth outcomes are associated with women’s poor mental health over time. Measures of 
women’s depressive symptoms collected at six time-points from their first clinic visit of an 
index pregnancy to 27 years post-birth were used to identify three trajectories of women’s 
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depressive symptoms over their reproductive life course, namely low-stable, moderate-stable 
and moderate-rising depression trajectories. We found no evidence that commonly-occurring 
adverse birth outcomes predicted women’s depressive-symptoms trajectories over 27 years 
following baby’s birth.  
 
To some extent our findings have supported some studies’ findings (Carter et al., 2006, 
Parker, 2004), contradicted others and partly supported others’ findings. Blom, Jansen et al, 
for example, reported that foetal distress, baby hospital admission, emergency caesarean 
section and medically-indicated birth by an obstetrician were associated with maternal 
postnatal depression (Blom et al., 2010). They also reported however, that preterm birth, low-
birth-weight and low Apgar scores were not associated with maternal postnatal depression 
(Blom et al., 2010). The dichotomous mode of birth variable used in our study may have 
accounted for some differences. As well, our study’s unadjusted analysis showed that preterm 
birth and intensive care admission were associated with the moderate-stable depressive-
symptoms trajectory. Similarly findings from a review by Vigod, Villegas et al suggested 
mothers’ of preterm babies were at greater risk of depression to one year post-birth, with 
many of these babies spending lengthy periods in intensive care units (Vigod et al., 2010). 
Had those studies reviewed by Vigod, Villegas et al adjusted for possible confounding, they 
may have reported similar findings to those of our adjusted analyses findings.  
Of course the severity of adverse birth outcomes and the timing of the depression measures 
may further explain some of the differences between our findings and other studies’ findings. 
At least one study has reported that more severe adverse outcomes, that is, neonatal death and 
stillbirth, major anomalies and severe infection were associated with maternal depression 
(Nelson et al., 2013). Conversely, other findings have reported severity of illness in babies 
admitted into a neonatal intensive care unit was not associated with mothers’ depression 
(Garfield et al., 2015). Given our interest in the commonly-occurring adverse birth outcomes, 
death and stillbirth were not included as study predictors and our congenital anomalies’ 
measure comprised both minor and major malformations, limiting our ability to compare 
findings. Similarly, studies’ targeting special groups and those with exclusion criteria such as 
the exclusion of study-participants with preterm birth or caesarean section (Verdoux et al., 
2002) further limited findings’ comparability. 
 
Another factor we considered was the timing of women’s depression measure and which we 
have addressed from two viewpoints. Firstly, most of the evidence presented measured 
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women’s depression in the first two years post-birth while our study considered chronic 
depression over 27 years post-birth. Findings from a large review reported that women's 
mood was better in the first year after birth, compared to their mental health during the 
pregnancy and five years later (Schmied et al., 2013), thus making it difficult to compare 
rates of depressive symptoms between ours and others’ findings. Secondly, the reverse causal 
effect needs to be considered. The evidence does appear to support the existence of an 
association between women’s depression in pregnancy and commonly-occurring adverse 
birth outcomes (Atif et al., 2015, Kim et al., 2013). Pertinent to our findings, firm evidence 
has linked the occurrence of depression in pregnancy to depression in the postnatal period 
(Schmied et al., 2013, Norhayati et al., 2015). In our study the measure of women’s 
depressive-symptoms at first clinic visit (in pregnancy) was included in the depressive-
symptoms trajectories. We could conjecture that had the studies with findings of a reverse 
causal effect employed ongoing methodological measures as ours, similar conclusions may 
have been reached. To our knowledge, ours is the first study to consider the influence of 
commonly-occurring adverse birth outcomes on maternal depression trajectories. 
 
Our findings appear to confirm that commonly-occurring adverse birth outcomes have little if 
any causal effect on women developing depressive illnesses over time. Our findings better fit 
with those of Poehlmann, Schwichtenberg et al, which suggested cumulative risks predicted 
depression trajectories, led by maternal and family sociodemographic risks rather than by 
baby risks (Poehlmann et al., 2009). Certainly a number of socio-demographic and 
behavioural factors used in this study have been shown to be associated with women’s 
depressive-symptoms trajectories over a 27 year period and confirm much of the existing 
evidence on risk factors of women’s poor mental health over time.  
 
Strengths and limitations 
The strength of this study is that it provides measures of women’s depressive symptoms for a 
period extending to 27 years following the birth of a child. As well, a number of commonly-
occurring adverse birth outcome variables have been used in extensive statistical analyses to 
thoroughly examine whether birth outcomes impact on women’s depression over time. The 
final strength of this study was the high number of potential confounders used in the 
adjustment analysis. What may be a limitation of this study was the use of predominantly 
dichotomous measures for the predictor variables. These measures provide delineations 
between predictor categories which allows for a clearer interpretation of the results. Another 
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limitation of this study was the number of women-participants lost to this study over the 
years. Attrition in longitudinal studies has been well reported on, with questions raised about 
the validity of a study’s findings and lack of generalizability, power and bias (Fewtrell et al., 
2008). Finally, we found very few studies that examined the association between adverse 
birth outcomes and maternal depression over time, which limited our ability to appropriately 
compare our findings with the available evidence. 
 
In summary, adverse birth outcomes do not appear to lead to long term maternal depression. 
While it is apparent a sub-group of women experience chronic depression, it is irrespective of 
the outcome of their pregnancy. 
 
Conclusions 
Many pregnant women experience any of a number of adverse outcomes including a preterm 
birth, a baby with a congenital anomaly or they may have a newborn admitted into a neonatal 
intensive care unit. We found that these commonly-occurring adverse birth outcomes do not 
pose any long-term mood consequence for women. A number of women’s socio-
demographic and behavioural factors at the first clinic visit of an index pregnancy continued 
to predict their mental health throughout their reproductive life-course. 
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Table 8.1: Woman-factors around index pregnancy and women’s depressive-symptoms trajectories over 27 years showing proportions 
and unadjusted and adjusted multinomial logistic regression (N=3470): significance at <0.05 
 Trajectory proportion 
(by variable value) 
Unadjusted Adjusted 
a
 
  Low-
stable 
Mod. 
stable 
Mod. 
rising 
Low Moderate-stable Moderate-rising Low-
stable 
Moderate-stable Moderate-rising 
Variable N % % % Base RRR 95% CI RRR 95% CI Base RRR 95% CI RRR 95% CI 
Maternal age               
20 – 34 years 2857 50.7 41.3 7.9 1 1  1  1 1  1  
13 – 19 years 468 35.3 52.1 12.6  1.82 1.47, 2.25 2.27 1.64, 3.16  1.63 1.26, 2.12 1.84 1.22, 2.79 
35 years and older 145 62.1 31.0 6.9  0.61 0.42, 0.89 0.71 0.36, 1.38  0.59 0.39, 0.90 0.49 0.22, 1.08 
Marital status               
Married/partnered 3091 50.7 41.4 7.8 1 1  1  1 1  1  
Single 288 35.7 51.0 13.2  1.75 1.34, 2.27 2.38 1.60, 3.53  1.18 0.80, 1.74 1.01 0.55, 1.86 
Wid./Sep./Div. 71 36.6 43.7 19.7  1.46 0.86, 2.47 3.47 1.79, 6.75  0.89 0.46, 1.72 1.55 0.65, 3.69 
Education level               
Completed high school 2255 49.8 42.3 7.8 1 1  1  1 1  1  
Did not complete high  492 40.8 46.7 12.4  1.34 1.09, 1.66 1.92 1.39, 2.67  1.21 0.95, 1.53 1.57 1.08, 2.28 
Post High School 704 52.6 39.3 8.1  0.88 0.74, 1.05 0.98 0.71, 1.35  0.93 0.76, 1.12 1.06 0.74, 1.51 
Total Family Income               
Normal – higher 2346 53.2 39.9 6.7 1 1  1  1 1  1  
Low income 957 39.4 48.7 11.9  1.65 1.40, 1.93 2.34 1.80, 3.06  1.43 1.19, 1.72 1.79 1.32, 2.44 
Body Mass Index                
Normal 2366 51.9 40.0 8.2 1 1  1  1 1  1  
Under-weight 429 42.7 48.2 9.1  1.47 1.18, 1.82 1.35 0.93, 1.97  1.39 1.10, 1.75 1.21 0.80, 1.83 
Over-weight 348 45.7 44.5 9.8  1.26 0.99, 1.60 1.36 0.91, 2.03  1.29 1.01, 1.67 1.49 0.97, 2.29 
Obese (≥30.0kg/m2) 132 41.7 45.4 12.9  1.41 0.97, 2.06 1.96 1.12, 3.45  1.55 1.02, 2.33 2.05 1.09, 3.85 
Qual. partner/relation               
Good adjustment 2816 53.1 40.2 6.7 1 1  1  1 1  1  
Moderate adjustment 358 29.0 53.3 17.6  2.42 1.88, 3.11 4.82 3.40, 6.82  2.19 1.67, 2.89 4.26 2.91, 6.23 
Conflict  74 16.2 60.8 23.0  4.95 2.60, 9.39 11.26 5.30, 23.95  3.97 1.98, 7.99 6.45 2.73, 15.22 
No partner 113 31.9 49.6 18.6  2.05 1.34, 3.14 4.64 2.65, 8.11  1.27 0.72, 2.23 2.01 0.88, 4.60 
Social Supports (3-5d)               
Normal (size) 3208 50.8 41.3 7.2 1 1  1  1 1  1  
Small 247 27.5 54.7 17.8  2.44 1.81, 3.29 4.17 2.79, 6.22  2.24 1.61, 3.11 3.42 2.17, 5.38 
Exercise               
Often 1376 52.3 40.5 7.2 1 1  1  1 1  1  
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Sometimes 1816 47.9 43.2 8.9  1.16 1.00, 1.35 1.35 1.03, 1.77  1.18 1.00, 1.39 1.33 0.98, 1.79 
No exercise 251 41.0 45.4 13.5  1.43 1.07, 1.91 2.40 1.54, 3.73  1.20 0.86, 1.66 1.93 1.18, 3.16 
a 
Adjusted for significant associations in unadjusted multinomial logistic regression in the table 
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Table 8.2: Birth factors and outcomes and women’s depressive-symptoms trajectories over 27 years showing proportions and 
unadjusted and adjusted multinomial logistic regression (N=3470): significance at <0.05 
 Trajectory proportion 
(by variable value) 
Unadjusted Adjusted 
a
 
  Low- 
stable 
Mod. 
stable 
Mod. 
rising 
Low-
stable 
Moderate-stable 
 
Moderate-rising Low-
stable 
Moderate-stable Moderate-rising 
Variable N % % % Base RRR 95% CI RRR 95% CI Base RRR 95% CI RRR 95% CI 
Any foetal distress               
No 2509 48.9 42.1 8.9 1 1         
Yes 961 49.6 42.8 7.6  1.00 0.86, 1.17 0.84 0.63, 1.15      
2
nd
 Stage labour 
duration 
              
< 2 hours 3375 49.1 42.2 8.6 1 1  1       
2 hours and over 78 47.4 46.1 6.4  1.13 0.71, 1.80 0.77 0.30, 1.97      
Mode of birth               
Non-instrumental birth 2676 48.9 42.5 8.5 1 1  1       
Medically-assisted birth 794 49.7 41.4 8.8  0.96 0.81, 1.13 1.02 0.76, 1.37      
Gestation               
Normal 3338 49.6 41.9 8.5 1 1  1  1 1  1  
Preterm 132 37.1 52.3 10.6  1.67 1.15, 2.42 1.67 0.91, 3.07  1.29 0.80, 2.08 1.12 0.49, 2.57 
Apgar at 5 minutes               
Normal 3241 49.0 42.3 8.6  1  1       
5 or less 30 43.3 50.0 6.7  1.34 0.63, 2.82 0.87 0.19, 3.88      
Birthweight               
Normal 3326 49.4 42.0 8.5 1 1  1       
Low 143 41.9 48.2 9.8  1.35 0.95, 1.92 1.35 0.75, 2.46      
Congenital Anomaly               
No 3262 49.1 42.3 8.5 1 1  1       
Yes 208 49.5 41.8 8.6  0.98 0.73, 1.31 1.00 0.59, 1.68      
ICU Admission               
No 3217 49.7 41.8 8.4 1 1  1  1 1  1  
Yes 252 41.7 48.0 10.3  1.37 1.04, 1.79 1.46 0.93, 2.29  1.29 0.92, 1.80 1.12 0.62, 2.03 
a 
Adjusted for significant associations in table (unadjusted multinomial logistic regression) and maternal age, marital status, education level, total family 
income, quality of partner relationship, exercise activities and BMI at first clinic visit of index pregnancy and size of social supports at 3-5 days post-birth 
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CHAPTER 9 ADVERSITY AND WOMEN’S MENTAL HEALTH OVER TIME  
9.1 Adversity and Pregnancy 
 
9.1.1 Response to adversity 
In this chapter, the concept of women’s mental health over time continued to be addressed 
with patterns of women’s depressive symptoms over 27 years being considered. The 
objective of this chapter then was to determine whether or not stressful life events 
experienced in pregnancy influenced the course of women’s mental health over time. 
 
It appears that the experience of stress has influenced the development of many mental health 
disorders by common mechanisms. Psycho-social adversity specifically has been shown to 
alter some of the body’s systems (Hunter et al., 2011). The possible consequences of 
experiencing an adverse life event can be provoked by the individual’s own perspective in 
terms of the severity and duration of the event, the extent of consequences suffered and 
whether the individual had any control over what had happened. This perspective being 
framed also by the individual’s past experience (that is, vulnerability) and current social 
context (Morriss and Morriss, 2000). Given a human’s biological response to stress, it is not 
unrealistic to suggest that adverse events per se could negatively impact on women’s 
psychopathology in the immediate and possibly over the longer term. An investigation was 
conducted into pregnant women’s experiences of adverse life events and possible long term 
mental health consequences. The remainder of this chapter sets out a manuscript of a study 
that addresses the experiences by pregnant women of stressful life events and their 
depressive-symptoms trajectory over a 27 year period. 
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9.2 Social adversity in pregnancy and trajectories of women’s depressive symptoms: a 
longitudinal study 
 
9.2.1 Abstract 
Background: Sound evidence has linked the experience of adversity with depression. Less is 
known about this association over time. The aim of this study is to determine whether or not 
social adversity experienced by pregnant women is associated with their patterns of 
depressive symptoms over their reproductive life course.  
Methods: Data were obtained from a cohort of women collected at their first obstetrical clinic 
visit of an index pregnancy (time-point 1) and at a further six time-points to 27 years 
following the birth. Latent Class Growth Modelling was used to estimate trajectories of 
women’s depressive symptoms over this time period. Logistic regression modelling 
determined the prospective association between measures of adversity in pregnancy and 27-
year postpartum depression trajectories, controlling for potential confounders. 
Findings: Experiencing financial problems, housing problems, serious disagreements with 
partners and with others, and experiencing serious health problems in pregnancy were 
associated with membership of high and middle depression trajectories over the 27 years. 
Having someone close die or have a serious illness was associated with the high depression 
trajectory only. Younger maternal age and low family-income at first clinic visit were also 
associated with an increased risk of women’s membership of both high and middle 
depression trajectories. 
Conclusions: Experiencing adversity during pregnancy predicts subsequent patterns of 
maternal depression over an extended period of women’s reproductive life course. It is not 
clear whether women’s experiences of adversity during pregnancy were causally associated 
with subsequent depression or whether there are other explanations of the observed 
association. 
Key words: pregnant women; depression; social adversity; longitudinal studies  
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9.2.2 Introduction 
In Australia and New Zealand the proportion of women who experience depression in the 
first year following the birth of a child has been reported as being between 10.0 and 20.0% 
(Schmied et al., 2013). Following the birth of their child, women may continue to experience 
depressive symptoms. These symptoms may follow distinct trajectories over time (Mora et 
al., 2009, Matijasevich et al., 2015, Campbell et al., 2009, Skipstein et al., 2010). Exposure to 
stressful life events, particularly those of a social nature, has been associated with poor 
mental health (Brostedt and Pedersen, 2003). This longitudinal study will determine whether 
social adversities experienced by women during their pregnancies predict their depression 
trajectories to 27 years post-birth. 
 
Social adversity and mental health 
Brown and Harris (1978) built on a number of prior studies pointing to adverse exposures as 
a cause for depression (Brown and Harris, 1978). Their body of research identified a range of 
factors responsible for sustaining the disorder (Brown and Moran, 1997, Brown et al., 1988) 
with financial hardship in particular found to be a risk factor for chronic depression (Brown 
and Moran, 1997). Stressful life events have been found to have a significant causal 
relationship with the onset of major depression (Kendler et al., 1999). Stressful life events, 
categorised here as impaired close relationships, serious illness or injury, job-loss, financial 
issues and loss including death or serious illness of a close family member have been found 
to be associated with some affective disorders (Brostedt and Pedersen, 2003). In addition 
severe life events and difficulties were found to be associated with persistent and recurrent 
forms of depression (Fandino-Losada et al., 2016). In her extensive review of depression and 
stressful environments, Hammen (2016) describes stressors as triggers or causal agents of 
depressive episodes (Hammen, 2016).  
 
Adversity in pregnancy 
For women, the perinatal period is a time of transition in terms of biological changes and new 
experiences (Burt and Quezada, 2009). Studies suggest it is relatively common for pregnant 
women to report the experience of stressful life events (Brown et al., 2011, Meijer et al., 
2014, Stone et al., 2015). In a large, randomly selected sample of women, 17.0% reported 
having three or more stressful life events in the one year prior to their baby’s birth (Kingston 
et al., 2012). Stressful life events included hospitalization of a family member, someone close 
dying, moving house or being homeless, separation and/or divorce, unemployment, inability 
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to pay bills, arguing with partner, partner not wanting the pregnancy, woman or partner 
incarcerated, being in a physical fight and someone close having a substance use 
problem(Kingston et al., 2012).  
 
Further, women reporting stressful life events when pregnant were more likely to also report 
increased depressive symptoms (Meijer et al., 2014, Agostini et al., 2015, Biaggi et al., 
2015). Women with an Edinburgh Postnatal Depression Scale (EPDS) score of 13 or more 
were also more likely to recall having experienced a stressful life event, namely the death or 
serious illness of someone close, unemployment and financial and housing problems 
(Agostini et al., 2015). Also stressful life events were found to be associated with increasing 
levels of anxiety and depressive symptoms during pregnancy and this association was not 
influenced by either personality traits or childhood trauma (Meijer et al., 2014). 
 
Predictors of maternal depression 
The strongest predictors of maternal depression and anxiety in the perinatal period included 
having a prior history of depression and a poor partner relationship (Schmied et al., 2013). 
Being a teenage mother, being unmarried, having poorer socio-economic status and poor 
quality partner relationships, were other antenatal predictors of maternal depression in the 
postnatal period (Schmied et al., 2013, Robertson et al., 2004, Beck, 2001). Studies that have 
reported on maternal mental health beyond the postnatal period found being unmarried, 
unhealthy and having low education levels were risk factors for women’s membership of 
higher-symptoms’ groups(Campbell et al., 2009), as was stress related to living conditions 
and low partner and/or social supports (Skipstein et al., 2012). 
 
Study aims 
This study is from the Mater and University of Queensland Study of Pregnancy (MUSP), a 
longitudinal birth-cohort study that began in 1981 and continues to the present day. Mother-
infant dyads have been surveyed at consecutive study-phases and information was collected 
on women’s experiences of adversity in pregnancy and their mental health over 27 years. 
This present study examines whether the experience of social adversity in pregnancy predicts 
women’s mental health in the long term. This is of particular interest given that the 
experience of social adversity during pregnancy is not uncommon. Based on previous 
findings, we hypothesized that the experience of social adversity in pregnancy potentially 
contributes to women’s poor mental health in the longer term. This study’s aim therefore is to 
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determine whether or not adversities experienced during pregnancy are associated with 
women’s depression trajectories to 27 years after the birth.  
 
Participants 
The MUSP is a longitudinal birth cohort of women who booked in to have their babies at the 
Mater Mothers’ Hospital in Brisbane Australia between 1981 and 1984. A sampling frame 
was used for recruitment which included all consecutive pregnant women attending a hospital 
booking-in visit, usually in their first pregnancy-trimester. Women recruited into this study 
represented an urban sample, residing on the south-side of the Brisbane River and 
encompassing pockets of socially disadvantaged communities. Of the women recruited into 
the MUSP study, 6753 later gave birth to a live singleton baby. This present study involved 
2435 of these women from whom depression data were available at the following study 
phases that is, at women’s first clinic visit (time-point 1) and at (time-point 3) six months 
(1981 -1984), (time-point 4) five years (1986 – 1988), (time-point 5) 14 years (1995 – 1997), 
(time-point 6) 21 years (2001 – 2004) and  (time-point 7) 27 years (2008 – 2011) post birth.  
 
Participants lost to follow-up 
By the time of the 27 year follow-up, data were available for a little over half of the original 
study cohort. Participation rates declined over time with 92.7% at 6 months, 72.7% at 5 years, 
68.3% at 14 years and 55.6% at 21 years and 52.7% at 27 years (Najman et al., 2015). In 
comparing this study’s participants to those lost-missing participants, we found the lost-
missing participants had poorer socio-demographic circumstances, as has been previously 
reported (Najman et al., 2005) and a higher proportion had depressive symptoms at first clinic 
visit and life event scores.  
 
Ethical approval 
This study was conducted in accordance with the prevailing ethical principles. Consent was 
obtained from women at each study phase and ethical approvals were obtained from both 
Mater Mothers’ Hospital and the University of Queensland, for study-phases to 21 years. 
Ethical approval for the 27 year phase of the MUSP study was obtained from the ethics 
committee of the University of Queensland. Additional approval was obtained from the 
University of Queensland Research and Ethics Approval (Behavioural & Social Sciences 
Ethical Review Committee) to undertake a project to investigate the life course of women’s 
mental health following the birth of a child. 
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9.2.3 Methods 
Dependent measures 
Women’s depressive symptoms were measured at all survey phases using a seven-item 
subscale of the 14-item Delusions-Symptoms-States-Inventory: state of Anxiety and 
Depression (DSSI/sAD) (Bedford et al., 1976, Bedford and Foulds, 1977). The DSSI’s seven-
item depression subscale reflects major international disease classifications of depression 
(Najman et al., 2000) and was found to be a valid and reliable self-assessment of psychiatric 
illness (Hwang et al., 2013). The DSSI/sAD and the Edinburgh Postnatal Depression Scale 
(EPDS) (Cox et al., 1987) have some items that are similar and neither are diagnostic tools 
(Najman et al., 2000). A pilot study comparing the DSSI depression subscale with the EPDS 
and the Hospital Anxiety and Depression Scale (Zigmond and Snaith, 1983) found them to be 
strongly correlated (0.77 and 0.63 respectively) (Najman et al., 2000).  
 
DSSI questions relating to how women had been feeling ‘recently’ included ‘Have been so 
miserable had difficulty sleeping’, ‘Have been depressed without knowing why’, ‘Have gone 
to bed not caring if ever woke up’, ‘Been so low in spirit that have sat up for ages doing 
absolutely nothing’, ‘Future seems hopeless’ ‘Have lost interest in just about everything’ and 
‘Been so depressed that have thought of doing away with self’. From a Likert-type scale, 
responses of ‘some of the time/most of the time/all of the time’ were counted, giving a 
scoring range of zero to seven. 
 
For the purpose of this study and using women’s depression measures collected at six of the 
seven study phases. (Time-point 2 that is, three to five days post-birth, was not included due 
to its proximity to time-points 1 and 3.) Latent Class Growth Modelling (LCGM) (Jones et 
al., 2001, Nagin, 1999) was applied to identify trajectories of women’s depression over the 27 
years of follow-up (Najman et al., 2016). Based upon LCGM, women were grouped into one 
of three depression trajectories consisting of low, middle and high depression trajectories and 
were validated against the Composite International Diagnostic Interview (CIDI) (World 
Health Organisation, 1992) (Najman et al., 2016) and formed the study’s dependent measure.  
 
Independent measures 
Adversity measures taken from the Life Events Scales (Holmes and Rahe, 1967), were 
obtained at women’s first clinic visit (time-point 1) and at three to five days post-birth (time-
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point 2). At time-point 1, women were asked ‘We would like to know if any of the following 
have happened to you in the last six months’: ‘Has someone close to you died or had serious 
illness’; ‘Have you had big problems with own health’; ‘Have you had serious disagreements 
with partner’; ‘Have you had serious disagreements with others’; ‘Have you had serious 
financial problems’; ‘Has your partner had any major change to their job-situation’; ‘Have 
you had a major change in your job-situation’; ‘Have you had serious housing or 
accommodation problems’; ‘Have you or partner had problems with the law’. At time-point 
2, women responded to the same life-events items having occurred in the prior six months, 
minus the item ‘Have you had a major change in your job-situation’? Each of these variables 
was assigned a ‘No’ or ‘Yes’ response. New variables were created by merging responses for 
the corresponding items in time-points 1 and 2 (that is, a positive response at either time-
point 1 or 2 became ‘Yes’ responses for new variables). Thus, life-events occurring in the 
period extending prior to pregnancy and during pregnancy, were able to be captured. ‘Have 
you had a major change in your job-situation’ taken at time-point 1, was included as its own 
measure. The new dichotomous variables retained categories of ‘No’ and ‘Yes’ responses. 
 
Confounders 
Confounders for this study were identified from within the literature as socio-demographic 
antenatal predictors of maternal postnatal depression and were obtained at the time of 
recruitment to this study. For this study socio-demographic measures included maternal age 
consisting of three categories of ‘20-34 years’ (reference), ‘13-19 years’ and ‘35 years and 
older’. These age-categories were deemed to highlight age risk-categories. Education level 
consisted of three categories comprising ‘completed high school’ (reference), ‘post high 
school’ and ‘did not complete high school’. Total family-income consisted of two categories 
of income of $10,400 or more represented as ‘normal-higher family-income’ (reference) and 
$10,399 or less represented as ‘low family-income’.  
 
Statistical analysis 
Analysis for this study comprised six parts. In the first part, women with similar patterns of 
depression over the 27 year follow-up period were grouped together, using LCGM (Nagin, 
1999, Jones et al., 2001). LCGM is a semi-parametric model, which classifies distinct groups 
of individuals within samples that have similar characteristics of change over time for a given 
variable (Nagin, 2005). As has been previously described (Najman et al., 2016), models with 
varying numbers of trajectories and shapes (that is, linear, quadratic, cubic) were compared. 
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Bayesian information criterion (BIC) was used to decide which model best fitted these data. 
In this analysis, for every respondent’s observed longitudinal pattern of depressed symptoms, 
the probabilities of being in each trajectory group were calculated and assigned to a trajectory 
group using the highest classification probability across groups on a scale of 0-1. 
Probabilities of around 0.70, 0.80, or higher suggest a good fit (Nagin, 2005) and the average 
posterior probabilities in this trajectory analysis were around 0.88, 0.84, and 0.87. The 
resultant three depression trajectories consisting of low, middle and high depression 
trajectories comprised the independent variable.  
 
In the second analysis, we examined whether attrition likely biased our findings. Women as 
participants in this study and women as lost-missing from the original birth cohort were 
compared in terms of their socio-demographic characteristics and their ‘yes’ responses to the 
adversity questions, using Pearson’s chi-square tests with significance at <0.05. Sensitivity 
analyses using multiple imputation (MI) estimations were conducted on a sample of women 
responding to depression measures at 21 years (N=3676) and the original sample (N=6573) to 
further assess the potential impact of attrition on study estimates. 
 
In the third analysis we calculated proportions and determined simple associations between 
socio-demographic characteristics predicting depression trajectories and adversity measures, 
using Pearson’s chi-square tests with significance at <0.05. Next, multinomial logistic 
regression was used to derive unadjusted relative risk ratios (RRR) with 95% confidence 
intervals (CI) between the dependent depression trajectories and the independent adversity 
measures. Further multinomial logistic regression was used for adjustment of all significant 
associations between depression trajectories and adversity measures from univariate analyses, 
and women’s age, education level and income at first clinic visit as confounders to derive 
adjusted RRR with 95% CI. All analyses were conducted using STATA 12 Program 
(StataCorp, 2011).  
 
9.2.4 Results 
In this study data were from 2435 women followed over a 27-year period from pregnancy. At 
their first clinic visit 11.5% of the women were aged less than 20 years, 4.2% were 35 years 
and older while 91.1% of women were married-partnered and 7.3% were single. We found 
64.6% of women had completed high school only, 22.2% had post high school education and 
13.2% had not completed high school. Low family-income was reported by 26.8% of the 
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women. In terms of adversity measures, we found 35.2% of women reported having someone 
close die or have a serious illness, with 33.3% of women whose partners had a major job 
change. Similar to the proportion with low family-income, one in four women reported 
financial problems and around one in five reported having serious disagreements with others. 
 
The three depression trajectory comprised 9.8% of women were in the high depression 
trajectory, 41.8% of women were in the middle depression trajectory and 48.4% were in the 
low depression trajectory. The proportion of women found to have experienced four or more 
adverse events around pregnancy was 23.7% in the high depression trajectory, 14.3% of 
women in the middle depression trajectory and 4.6% in the low depression trajectory. Table 1 
shows the percentage of women who experienced an adversity measure relative to their 
depression trajectory membership, with Pearson’s chi-square and p-values.  
 
Table 2 sets out the results of multinomial logistic regression analysis with unadjusted and 
adjusted RRRs of the depression trajectories and women’s adversity measures taken at time-
points 1 and 2. All adversity measures were included in the analysis for adjusted RRRs along 
with confounders of women’s age, education level and family-income at first clinic visit. We 
found women at risk of being in both the high or middle depression trajectories were those 
who had serious financial problems, serious housing problems, serious disagreements with 
partners, serious health problems and had serious disagreements with others. Women who 
experienced these adversities were more than twice as likely to be in the high depression 
trajectory as in the low depression trajectory. Having someone close die or have serious 
illness was associated with being in the high depression trajectory only.  
 
In sensitivity analysis and using MI with 20 and 50 cycles on partial and complete samples 
we repeated the study’s multinomial logistic regression analysis. We found MI estimates 
were similar to our study estimates. We are confident missing-lost observations in this cohort 
were missing at random and that most likely our study’s estimates have not been biased by 
this attrition. Further details of sensitivity analysis can be obtained on request. 
 
  
154 
 
 
9.2.5 Discussion 
Key findings 
In this longitudinal study, a sample of 2435 women was followed up over 27 years, with 
depression measures spanning this period. Patterns of women’s depression may be stable 
over time as has been previously reported (Najman et al., 2016) and similarly we found that 
approximately 10.0% of women had membership in the high depression trajectory. Our 
findings also suggest some adversities that women experienced whilst pregnant were 
associated with the level of depressive symptoms they reported at time-points for the next 27 
years of their lives. 
 
How does this study’s finding of nearly 10.0% of women being in the high depression 
trajectory compare with findings from other trajectory studies? Luoma et al examined six 
waves of women’s EPDS scores spanning the antenatal period to 17 years post birth. Four 
trajectories of depressive symptoms were described, with very low (18.0%), low-stable 
(53.0%), high-stable (27.0%) and intermittent (3.0%) (Luoma et al., 2015). Whereas another 
trajectory study comprising ten waves of women’s EPDS scores spanning mid-pregnancy to 
11 years post birth, found five trajectories of depressive symptoms with minimal (39.6%), 
mild (32.1%), increasing (5.5%), sub-threshold (17.6%) and chronic-severe (5.2%) 
(Hammerton et al., 2015). Our findings fit within the range of these studies’ proportions of 
high-chronic depression trajectories, although variation in studies’ methodology and number 
of trajectories could account for some of the differences. 
 
To what extent might it be suggested that there is a causal association between adversity 
experienced by pregnant women and their ongoing depression trajectories? Hammen (2016) 
argued that it was not only stressful life events, but also the day-to-day chronic stressors and 
early childhood adversities, which were likely to trigger depressive episodes and psycho-
behavioural problems (Hammen, 2016). Whilst Kendler et al (1999) reported finding a causal 
relationship between stressful life events and major depression, they also determined around 
one-third to be non-causal as individuals with a predisposition for major depression put 
themselves into high-risk situations (Kendler et al., 1999). Within the context of such 
findings and without the inclusion of early childhood adversities, ongoing day-to-day 
stressors (Hammen, 2016) and vulnerabilities for high-risk situations (Kendler et al., 1999), 
we are unable to assert a causal association between social adversity in pregnancy and 
depressive symptoms over time.  
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Moreover, how likely might this ‘snap-shot’ of pregnant women’s adversity experiences have 
been repeated in their ongoing life? Previous stressful life events and difficulties were found 
to interrelate with recent experiences of stressful life events and difficulties (Fandino-Losada 
et al., 2016). Severe life events and difficulties had a bearing on recurrent depression risk, 
with the adversity-effect found to be both recent and longer-term and further, the extent of its 
effect on chronicity-severity was similar regardless of the type of event (that is, severe life 
event as opposed to difficulties) (Fandino-Losada et al., 2016). It may be that a sub-group of 
women who experienced adverse life events during their index pregnancy, continued to 
experience a life-time of social adversity which had become interwoven with their life course 
of poor mental health.  
 
Our findings also suggest that socially-oriented life events may be provoking factors for 
depression, which is reflected to a lesser extent in the literature (Campbell et al., 2009, 
Manuel et al., 2012). In terms of  the association between poor physical health and poor 
mental health over time, one longitudinal study reported that poor physical health, measured 
post-birth and at one, three and five-year follow-ups, increased women’s risk of depression 
(Manuel et al., 2012). While better physical health was associated with lower levels of 
women’s depressive-symptoms between one month and 12 years post-birth (Campbell et al., 
2009). It is possible poor physical health has accompanying low level life-quality and 
functionality for which a sub-group of women in this study’s sample experienced and which 
led to mental health consequences over their life course. 
 
Having someone close die or experience a serious illness and having serious disagreements 
with a partner and with others are associated with poor mental health. This finding adds to 
existing evidence showing negative personal experiences were linked to poor mental health 
(Brostedt and Pedersen, 2003, Kingston et al., 2012). Poor-quality partner relationships were 
found to predict women’s anxiety and depression in the postnatal period (Schmied et al., 
2013). Biaggi et al observed that many studies linked women’s experience of in-pregnancy 
adverse events and high-perceived stress, with the onset of depression (Biaggi et al., 2015). 
They also suggested that pregnancy itself was well-recognised as a time for potential stress 
for those women with poor social supports (Biaggi et al., 2015). We suggest our findings go 
further, by showing women’s experiences of personal adversities during pregnancy affect 
their poor mental health well beyond the postnatal to 27 years post-birth. 
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In our study, measures of low socio-economic hardship at time-point 1, as confounders, 
remained significantly associated with membership to both high and middle depression 
trajectories over the study period. Also our findings of pregnant women’s experiences of 
serious financial problems and problems with housing and/or accommodation, replicate 
earlier findings that mothers’ stress related to socio-economic hardship had mental health 
consequences to five years (Manuel et al., 2012). Another socio-demographic confounder 
from this study was maternal age at recruitment and our finding reaffirms that being a 
pregnant teenager is associated with a number of risk factors (Schmied et al., 2013, 
Robertson et al., 2004). It is possible that some women over their life course were unable to 
escape from social disadvantage, which can be compounded by having a child. Other findings 
from this study suggest major job changes experienced by women themselves or their 
partners, had no long-term effect on women’s mental health. As well, having problems with 
the law was found not to impact women’s mental health over time. 
 
Limitations 
The strength of this study is in its methodology involving a longitudinal study over 27 years 
of a cohort of women with consistent depression measures. This study has some limitations. 
Women lost to follow-up comprise a little under half of the original sample, and this study’s 
sample was further reduced by a number of missing records of depression measures at 
various survey time-points. While loss to follow up is inevitable in longitudinal studies, 
possible statistical consequences include loss of power, bias and the generalizability of the 
findings (Fewtrell et al., 2008). In comparing differences between participants from this study 
and those lost-missing from follow up and in sensitivity analysis, we suggest our findings 
provide a conservative estimate of the associations compared to findings had the lost-missing 
participants remained in the study.  
 
Other limitations which have been previously raised include the authors having no knowledge 
of women’s mental health prior to their pregnancy, of women’s early-life experiences or their 
subsequent episodes of adversity. Prior-pregnancy episodes of depression and anxiety 
strongly predict perinatal episodes of depression and anxiety (Martini et al., 2015). In so 
much as this study’s depression trajectories have been validated against the CIDI for lifetime-
ever depression, with mean lifetime number of major depressive episodes for low, middle and 
high trajectories being 2.5, 3.7 and 8.1 respectively and mean age (years) at first episode 
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being 30.0, 26.4 and 23.9 respectively (Najman et al., 2016), limits any argument for 
causality. As the cognitive and functional impairment of depression (Evans et al., 2014) and 
the self-selection into high-risk situations by individuals predisposed to major depression 
(Kendler et al., 1999) may in themselves result in adverse life experiences. 
 
Implications for practice 
The finding of a group of women experiencing persistent depressive symptoms over their 
reproductive life course highlights the need for midwives and obstetricians to have at their 
disposal, access to established, referral pathways for a network of multidisciplinary services 
so as to assist pregnant women identified as being at risk. 
 
Conclusions 
The finding of a group of women whose depressive symptoms continued over time may be in 
itself pertinent to the care of pregnant women. The causal link between adversities 
experienced in pregnancy and subsequent women’s depression trajectories needs to be further 
explored for two reasons. Firstly there is a possibility that maternal depression trajectories 
may impact on women’s family and work life. Secondly it is also possible that women’s 
depression trajectories will have consequences for child rearing and parent-child 
relationships. 
 
Patterns of women’s depression may be stable over time with nearly one in ten women in this 
study assigned to a high trajectory from reported depressive symptoms at time-points over a 
27 year period. Pregnant women, who experienced social adversity, also experienced higher 
levels of depression over a 27 year period. The consequences of this combination of high 
depression and high adversity, for a subgroup of mothers, are poorly understood and must be 
of concern. 
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Table 9.1: Percentage of women in each adversity measure by their trajectory membership as 
measured by DSSI depression subscale: Pearson’s chi square analysis with significance at <0.05. 
 
 
S
o
m
e
o
n
e 
cl
o
se
 d
ie
d
/i
ll
n
es
s 
P
ro
b
le
m
s 
w
it
h
 o
w
n
 H
ea
lt
h
 
D
is
a
g
re
em
en
t 
w
it
h
 P
a
rt
n
er
 
D
is
a
g
re
em
en
ts
 w
it
h
 o
th
er
s 
S
er
io
u
s 
fi
n
a
n
ci
a
l 
p
ro
b
le
m
s 
M
a
jo
r 
jo
b
 c
h
a
n
g
e 
fo
r 
p
a
rt
n
er
 
M
a
jo
r 
jo
b
 c
h
a
n
g
e 
fo
r 
se
lf
 
S
er
io
u
s 
h
o
u
si
n
g
 p
ro
b
le
m
s 
S
el
f/
 p
a
rt
n
er
 l
eg
a
l 
p
ro
b
le
m
s 
Depression 
Trajectories 
 
N 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
High 
 
238 
 
12.0 
 
17.6 
 
18.5 
 
18.6 
 
18.5 
 
12.5 
 
12.7 
 
20.7 
 
17.5 
 
Middle 
 
1018 
 
45.2 
 
51.3 
 
52.4 
 
54.6 
 
52.8 
 
44.9 
 
48.4 
 
52.6 
 
52.6 
Low 
 
1179 
 
42.8 
 
31.1 
 
29.1 
 
26.8 
 
28.7 
 
42.6 
 
38.9 
 
26.7 
 
29.8 
Pearson’s 
chi 
square(2) 
 19.16 53.36 110.7 107.3 151.9 20.26 14.75 95.43 19.29 
P-value  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.001 
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Table 9.2: Adversity measures in index pregnancy and maternal depression trajectories over 27 years as measured by the DSSI depression subscale 
(N=2435): multinomial logistic regression analysis with relative risk ratios (RRR) (for unadjusted and adjusted associations). 
 Unadjusted 
Multinomial Logistic Regression 
 Adjusted
 α
 
Multinomial Logistic Regression 
Depression Trajectory High Middle Low High Middle Low 
 RRR 95% CI RRR 95% CI  RRR 95% CI RRR 95% CI  
Someone close died or had serious 
illness  
    
B
A
S
E
 
     
No 1  1  1  1  
B
A
S
E
 
Yes 1.69 1.27, 2.24 1.36 1.14, 1.62 1.38 1.01, 1.89 1.16 0.96, 1.41 
Big problems with own health          
No 1  1  1  1  
Yes 3.35 2.33, 4.82 2.08 1.59, 2.71 2.26 1.50, 3.40 1.76 1.32, 2.35 
Serious disagreements with partner          
No 1  1  1  1  
Yes 4.47 3.26, 6.14 2.45 1.95, 3.07 2.28 1.58, 3.29 1.62 1.25, 2.08 
Serious disagreements with others          
No 1  1  1  1  
Yes 4.60 3.29, 6.43 2.74 2.15, 3.51 2.23 1.52, 3.28 1.85 1.41, 2.44 
Serious financial problems          
No 1  1  1  1  
Yes 5.15 3.81, 6.96 2.65 2.15, 3.26 2.33 1.62, 3.36 1.72 1.35, 2.20 
Major job change for partner          
No 1  1  1  1  
Yes 1.78 1.34, 2.37 1.34 1.12, 1.61 0.86 0.62, 1.20 0.89 0.73, 1.09 
Major job change for self         
No 1  1  1  1  
Yes 1.75 1.20, 2.55 1.52 1.19, 1.94 1.20 0.78, 1.82 1.17 0.89, 1.53 
Serious problems with housing or         
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accommodation  
No 1  1  1  1  
Yes 5.00 3.51, 7.12 2.54 1.94, 3.33 2.31 1.53, 3.49 1.54 1.13, 2.09 
Self or partner had problems with the 
law  
        
No 1  1  1  1  
Yes 3.09 1.74, 5.47 2.11 1.37, 3.24 1.04 0.54, 2.01 1.05 0.64, 1.70 
α
 Adjusted for all significant associations observed in bivariate analyses and confounders (age groups, education level and family income at first 
clinic visit). RRRs and CIs in bold format denotes significance 
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CHAPTER 10 CHILD AND ADOLESCENT BEHAVIOURS AND MOTHER’S 
MENTAL HEALTH 
 10.1 Beyond the perinatal 
 
10.1.1 Risk factors beyond the perinatal period 
In the previous chapters, perinatal factors and their impact on mothers’ mental health were 
examined. Little attention has been given to factors occurring in the years following the 
child’s birth. Women who experienced lifelong adversity were also likely to experience poor 
mental health. As well, offspring factors have been linked to maternal stress. Offspring 
factors can be considered from differing viewpoints, for example schooling, activities and 
achievements, health and psychopathology. How well a child manages is normally exhibited 
by their behaviour, which can include internalizing and externalizing behaviour and 
aggression. The objective of this chapter therefore, determined whether child and adolescent 
behaviour problems, as symptoms of poor mental health, had mental health consequences for 
their mothers. 
 
Primarily, this chapter addresses the question about whether or not mothers’ are affected by 
their children’s behaviour problems. With respect to the strong evidence that links mothers’ 
psychopathology to offspring development and psychopathology (Kingston et al., 2012), this 
study considers whether an association exists between mother’s and child’s psychopathology. 
The study examined whether child and adolescent behaviours were associated with mothers’ 
mental health at 21 years post birth. Two time-points were considered, the child at five years 
of age and the adolescent at 14 years of age. As well, the findings reported in chapter 9 have 
suggested that adverse life events experienced by women during their pregnancy were 
associated with their depressive-symptoms trajectory. Therefore the adverse life events 
experienced by mothers when her child was aged five years and 14 years were used as 
potential confounders in this study. Thus the remainder of this chapter comprises the 
manuscript of this study.  
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10.2 Does having a difficult child lead to poor maternal mental health? 
 
10.2.1 Abstract 
Objectives: Considerable evidence suggests maternal psychopathology influences that of 
their offspring. The probability of a reverse causal pathway has been only rarely considered 
but is a concern, given around 10% of children manifest mental impairment during their early 
years. This study determines the extent to which child behaviour problems at ages 5 and 14 
years are associated with mothers’ mental health at 21 years post-birth. 
Methods: Data were from a sample of 3650 women from Mater and University of 
Queensland Study of Pregnancy birth cohort. Women’s mental health was measured using 
the Mental Disorder Screening Tool at 21 years post-birth. The Child Behaviour Check List 
was used to measure internalizing, combined social/attention/thought disorder and aggression 
at ages 5 and 14 years. Logistic regression was used to derive odds ratios and 95% 
confidence intervals. A number of confounders were used to test for independence.  
Results: Following all adjustments, child internalizing behaviours and combined social/ 
attention/thought disorder at 5 years, and all measures of child behaviour problem at 14 years 
were associated with mothers meeting criteria for mental health impairment at 21 years post-
birth. Moreover mothers of children with behaviour problems at 14 years were approximately 
2 to 3 times more likely to these meet these criteria. 
Conclusions: Mothers of children with behaviour problems at 5 and 14 years of age were 
more likely to have mental health impairment at 21 years post-birth. Child health 
professionals should be cognizant of the mother-child relationship having mutual mental 
health vulnerability. 
Key words: Child behaviour; mother-child relations; mental health; longitudinal studies.  
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10.2.2 Introduction 
Evidence shows exposure to maternal poor mental health has the capacity to influence 
offspring development (Kingston et al., 2012, Sanger et al., 2015, Parsons et al., 2012). Much 
of this evidence points to the effects of peripartum maternal depression on early child 
development (Kingston et al., 2012). Exposure to maternal depression has been also 
associated with internalizing and externalizing behaviours in school-aged children (Fihrer et 
al., 2009, Barker et al., 2012); cognitive impairment in adolescence (Sanger et al., 2015) and 
behavioural and emotional problems in late adolescence (Korhonen et al., 2012). As well as 
being subjected to their mothers’ depression, offspring may be also adversely affected by 
their mothers’ lifestyle (i.e. substance misuse, legal and low socio-economic factors) (Barker 
et al., 2012), negative family environments and negative mother-child relationship (Goodman 
and Gotlib, 1999). 
 
The probability of a reverse causal pathway has been only rarely considered (Sellers et al., 
2016, Raposa et al., 2011). The purpose of this study is to add to the limited body of evidence 
which suggests some women may be adversely affected by their child’s psychopathology, 
which for the purpose of this study, is represented by child behaviour problems at 5 and 14 
years.  
 
Prevalence of child mental health 
It has been suggested that child behaviour and emotional problems have become increasingly 
common and may lead to, or are associated with, their poor mental health, with some 10.0% 
to 20.0% of children found to have ‘clinically meaningful total difficulty’ as assessed by the 
Child Behaviour Check List (CBCL)(Kato et al., 2015). Similar proportions of children also 
appear to experience internalizing and externalizing disorders (Kato et al., 2015).  
 
Impact on families  
It is plausible that children’s problematic behaviour could negatively influence aspects of 
their mothers’ lives. Hipwell et al (2008) have described the reciprocal nature of parenting 
and child behaviour (Hipwell et al., 2008). They suggested that child behaviour affected 
parenting behaviour and visa-versa, with children’s conduct problems being associated with 
decreased parental warmth and harsher parenting (Hipwell et al., 2008). Reciprocity between 
children’s externalizing behaviours and parenting stress has been also found (Stone et al., 
2016). While family stress has been identified as an environmental risk factor associated with 
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youth psychopathology (Hammen et al., 2004), it is possible that child behaviour problems 
also contribute to stress levels within the family. Longitudinal studies have found that early 
childhood disruptive and non-compliant behaviour (Gross et al., 2009), child-related stressors 
(Skipstein et al., 2012), and past youth psychopathology (Raposa et al., 2011) were associated 
with poorer maternal mental health. A large British study found that parents of children with 
pervasive development disorder were more psychologically distressed than parents in the 
control group (Fombonne et al., 2003).  
 
Bidirectional effects of mother and child psychopathology 
A systematic review observed that treating parental depression resulted in a reduction of their 
children’s problem symptoms (Gunlicks and Weissman, 2008). A small body of evidence 
from longitudinal studies supports this reciprocal model of mental-health vulnerability 
between mothers’ and children’s mental health symptoms (Nicholson et al., 2011, Kouros 
and Garber, 2010). Specifically, as maternal depressive symptoms improved or deteriorated, 
so too did children’s behaviour problems improve or deteriorate in a reciprocal manner 
(Nicholson et al., 2011). Indeed, an examination of mother-adolescent dyads and their 
depressive symptoms and changes over time, found positive pairing between mothers’ and 
offspring’s depressive symptoms, with mothers’ symptoms predicting changes in offspring 
depressive symptoms and offspring’s symptoms predicting changes in their mothers’ 
symptoms (Kouros and Garber, 2010).  
 
Study hypothesis and aims 
Based on these previous findings, we hypothesized that child mental health symptomatology 
as depicted by behaviour problems, is associated with their mothers’ poor mental health in 
the long term. It is anticipated this current study will add new information about the longer-
term consequences for women’s mental health, from having a child with poor mental health 
in early childhood (that is, aged 5 years) and early adolescence (i.e. aged 14 years). The aim 
of this study is to determine the extent to which child problem-behaviours, suggestive of 
mental health symptomatology, at the ages of 5 and 14 years, predict women’s mental health 
impairment at 21 years post-birth.  
 
10.2.3 Methods 
Participants 
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This study sample comprises participants of the Mater and University of Queensland Study of 
Pregnancy (MUSP), a longitudinal cohort of pregnant women who were recruited between 
1981 and 1984 at their first antenatal clinic visit.  Of the women who agreed to participate in 
this study, 6753 women subsequently birthed live babies and were followed up over time. 
Over the duration of this longitudinal cohort, participation rates have declined with 92.7% of 
the cohort surveyed at 6 months, 72.7% at 5 years, 68.3% at 14 years and 55.6% at 21 years. 
Data for this study were from a sub-group of 3650 women who completed the questions 
regarding their mental health at 21 years post-birth and were collected at women’s first clinic 
visit, at 3 to 5 days, at 6 months (1981 – 1984) and at 5 years (1986 – 1988), 14 years (1995 – 
1997) and 21 years (2001 – 2004) post-birth. 
 
Outcome measure 
Saiepour et al (2014) have constructed the Mental Disorder Screening Tool (MDST) 
(Saiepour et al., 2014), which is a self-report scale obtained from applying Mokken scale 
analysis (MSA) to the Delusions-Symptoms-State-Inventory/state of Anxiety and Depression 
(DSSI/sAD) (Bedford et al., 1976). MSA was applied to women’s DSSI/sAD measures from 
the MUSP longitudinal study at 6 time-points. A common scale with 10 items out of 14 items 
of the DSSI/sAD (all 7 depression items and 3 out of 7 of the anxiety items) was extracted 
and found suitable to be used as a measure of mental health. The MDST provides a range of 0 
to 40 as a possible score to measure the extent of symptoms of mental health impairment.  
 
The MDST was validated (unpublished observations) against the Composite International 
Diagnostic Interview (CIDI) (World Health Organisation, 1992), (Saiepour et al., 
Unpublished Results). Receiver Operating Characteristic curves were used to determine 
optimal cut-off points based on both Diagnostic and Statistical Manual of Mental Disorders-
IV (DSM-IV) and International Classification of Diseases-10 (ICD-10) criteria for mental 
disorder (Saiepour et al., Unpublished Results). The findings suggest the MDST has high 
diagnostic value for both depression and generalized anxiety disorder (GAD) based on DSM-
IV and ICD-10 criteria (Saiepour et al., Unpublished Results). Women’s MDST score at 21 
years post-birth with a cut-off equal to or greater than 16 out of a total of 40 was validated 
against diagnostic criteria for ICD-10 Comorbid Depression and GAD and was found to have 
sensitivity of 92.9% and specificity of 93.8%(Saiepour et al., Unpublished Results). A 
dichotomous variable was created using a cut-off of ≥16, considered the optimum cut-off for 
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ICD-10 Comorbid Depression and Generalized anxiety Disorder. ‘No’ (≤15 (reference) and 
‘Yes’ (≥16) depicting the study’s outcome measure.  
 
Independent measures 
A modified form of the Child Behaviour Checklist (CBCL) (Achenbach et al., 1983) was 
used to assess child mental health and behaviours. The CBCL is a widely used and validated 
checklist of child and adolescent behaviour problems and competencies. This checklist 
generates scores for 8 categories of withdrawal, somatic, anxiety/depression, delinquency, 
aggression and social, thought and attention problems (Najman et al., 2008). Questions asked 
were of the form ‘How often has your child had this problem in the last year?’ Problem 
scores were ascertained by adding the individual item scores. Cut-offs for ‘cases’ of all 
behaviour scores used in this study were dichotomized at the 90
th
 percentile(Williams et al., 
1998, Najman et al., 2008). Also, the combined groups of ‘internalizing behaviours’ 
comprising withdrawal, somatic, anxiety/depression, ‘social/attention/thought disorder’ and 
total problem scores have been previously described(Najman et al., 2008). 
 
For the 5-year measures the categories of ‘internalizing behaviours’ (Cronbach’s alpha = 
0.763 which suggests this measure has moderate-good internal consistency); CBCL social/ 
attention/thought disorder (Cronbach’s alpha = 0.742 which suggests this measure has 
moderate-good internal consistency); and the CBCL measure of aggression (Cronbach’s 
alpha = 0.830 which suggests this measure has good internal consistency), were each 
categorized as ‘Normal’ (reference) and ‘Case’. Cronbach alphas for all 5 year variables were 
calculated on MUSP cohort at 5 years. 
 
At 14 years, CBCL internalizing behaviour (Cronbach’s alpha = 0.875 which suggests this 
measure has good internal consistency); combined CBCL social/attention/thought disorder 
(Cronbach’s alpha = 0.874 which suggests this measure has good internal consistency) and 
CBCL Aggression (Cronbach’s alpha = 0.901which suggests excellent internal consistency) 
were each categorized as ‘Normal’ (reference) and ‘Case’. Cronbach alphas for all 14 year 
variables were calculated on MUSP cohort at 14 years. 
 
Total CBCL scores for 5 and 14 years were also included as part of the analyses. At 5 years 
the total problem variable incorporated 33 items with aggression, social/attention/thought and 
internalizing with additional measures for lying/being dishonest, speech problems and having 
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trouble sleeping. The Cronbach’s alpha for this measure was 0.897 showing this scale has 
excellent internal consistency. The CBCL total problem variable for 14 years incorporated 
116 items of the CBCL. The Cronbach’s alpha for this measure was 0.950 showing this scale 
has excellent internal consistency. A new variable was created from these combined total 
problem scores and categorized at ‘No problems at 5 or 14 years’ (reference), ‘Problems at 5 
but not 14 years’, ‘Problems at 14 but not 5 years’ and ‘Problems at both 5 and 14 years’.  
 
Confounder variables 
A number of potential confounders have been identified from the literature as possibly 
influencing women’s and their child’s mental health over time. Potential confounders were 
categorized as women’s mental health and socio-demographic characteristics at their first 
antenatal clinic visit and life-event measures at 5 years post-birth and adversity measures at 
14 years. Women’s mental health at their first clinic visit was measured using the MDST 
score with the same criteria used for the mental health measure at 21 years, that is, a cut-off 
equal to or greater than 16 out of a total of 40. A dichotomous variable was created using a 
cut-off of ≥16, considered the optimum cut-off for ICD-10 Comorbid Depression and 
Generalized anxiety Disorder. ‘No’ (≤15 (reference) and ‘Yes’ (≥16) depicting the study’s 
outcome measure. Socio-demographic characteristics included maternal age at first clinic 
visit, which was categorized as ‘20 – 34 years’ (reference), ‘13 – 19 years’ and ‘35 years and 
older’ so as to identify age risk-groups. Marital status was categorized as ‘Married or 
partnered’ (reference), ‘Single’ and ‘Widowed/ separated/divorced’. Women’s education 
level was categorized as ‘Completed high school’ (reference), ‘Post high school’ and ‘Did not 
complete high school’ and total family-income was categorized with $10,400 or more as 
‘Normal/Higher’ family-income (reference) and $10,399 or less as ‘Low’ family-income.  
 
Women’s life-event measures were assessed at 5 years post-birth. Items taken from Life 
Events Scales (Holmes and Rahe, 1967) include ‘Someone close to you died or had serious 
illness’; ‘Big problems with own health’; ‘Serious disagreements with partner’; ‘Serious 
disagreements with others’; ‘Serious financial problems’; ‘Major job change for partner’; 
‘Major job change for self’; ‘Serious housing or accommodation problems’; ‘You or partner 
had problems with the law’. Responses were totalled and categorized as ‘0 to 3 life events’ 
(reference) and ‘4 or more life events’. Adversity measures at 14 years comprised of 14 items 
relating to negative events experienced by mothers in the previous 7 years. Items included: 
woman or partner experiencing a loss of job; problems with police; being treated for a 
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mental or emotional problem; serious illness or injury; as well as having someone close die; 
relationship changes/break-ups; housing problems; financial problems; violence in the home 
and some other major crisis or worry. The range was from 0 to 8. A new variable was created 
which categorized the events as ‘0-3 adverse events’ (reference) and ‘4 or more adverse 
events’. 
 
Statistical analysis 
Descriptive statistics showing proportions and univariate and multivariate analyses were used 
for women’s mental health and socio-demographic characteristics at first clinic visit and for 
adverse life events at 5 and 14 years with outcome measure of women’s mental illness at 21 
years. Frequencies and univariate analyses were then conducted on each predictor variable 
and outcome measure to derive odds ratios (OR) and 95% confidence intervals (CI). 
   
Multiple logistic regression modelling was used to account for potential confounders and the 
following parsimonious models were determined to best test for independence of each 
predictor variable. 
a) Model A – Adjusted for women’s mental health measure prior to the birth of the 
index child.  
b) Model B – Adjusted for women’s mental health measure prior to the birth of the index 
child and their socio-demographic characteristics at first clinic visit (age, marital 
status, education level and total family-income). 
c) Model C – Adjusted for women’s mental health measure prior to the birth of the index 
child; their socio-demographic characteristics at first clinic visit (age, marital status, 
education level and total family-income) and maternal life-event measures assessed at 
5 years post-birth (for 5 year child behaviour problems) and at 14 years post-birth (for 
14 year child behaviour problems). 
The multivariate model (described above) involved a multiple logistic regression analysis 
with indicators of child mental illness predicting maternal mental health impairment at the 21 
year follow-up. We derived adjusted odds ratios (AOR) with 95% CIs. In addition an analysis 
was undertaken using a combined total problem variable for 5 years and 14 years and 
women’s mental illness at 21 years post-birth.  
 
The impact of attrition was examined by comparing the socio-demographic characteristics, 
life events and mental health of study participants with missing-lost observations using 
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Pearson’s chi-square analysis with significance at <0.05. In addition sensitivity analysis was 
undertaken using multiple imputation on the complete, original cohort (N=6753). All 
analyses were conducted using STATA Program version 12 (StataCorp, 2011). 
 
10.2.4 Results 
This sample of 3650 women was followed up for 21 years following the birth of their baby. 
At their first clinic visit 13.3% of the women in the sample were aged 13 to 19 years, 8.4% of 
the women were single, 30.0% had low family-income and 15.6% had not completed high 
school. The proportion of women meeting the cut-off for clinically-equivalent mental illness 
at the first clinic visit was 3.7% and this proportion had increased more than threefold to 
11.4% at 21 years post-birth.  
 
In all, 11.7% of women had a child with a positive score for CBCL internalizing behaviours, 
12.2% of women had a child with a positive score for CBCL social/attention/thought disorder 
and 10.6% of women had a child with a positive score for CBCL aggression. At 14 years, 
9.4% of women had a child with a positive score for CBCL internalizing behaviours, 10.0% 
of women had a child with a positive score for CBCL social/attention/thought disorder and 
8.8% of women had a child with a positive score for CBCL aggression. 
 
The association between women’s socio-demographic characteristics and other potential 
confounding factors with their mental health at their index pregnancy, as well as adversity at 
5 and 14 years and women meeting the criteria for clinically equivalent mental illness at 21 
years post-birth is set out in table 1. Following adjustment, prenatal poor mental health, 
younger age, low family-income and not completing high school were significantly 
associated with women meeting the criteria for clinical-equivalent mental illness at 21 years 
post-birth. 
 
In the fully adjusted model, women whose children had internalizing behaviours and 
combined social/attention/thought disorder at 5 years were found to be significantly 
associated with meeting the criteria for clinically equivalent mental illness at 21 years post-
birth.  
 
In the fully adjusted model assessing child behaviour measures (that is, for internalizing 
behaviour, social/attention/ thought disorder and aggression) at 14 years, all measures were 
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found to be significantly associated with mothers’ mental health impairment at 21 years post-
birth. In particular women whose children had internalizing behaviour problems remained 
more than three times as likely to experience mental illness at 21 years post-birth. 
 
Table 4 sets out the results of univariate and multivariate analysis using the combined CBCL 
total problem variables at 5 and 14 years. This analysis confirms the child behaviour 
problems experienced at 14 years particularly, predicts mothers’ mental health impairment at 
21 years post-birth. 
 
Multiple imputation analysis was conducted on the original sample of 6753 women. Using 20 
and 50 cycles and replicating the study’s logistic regression modelling, we found estimates 
generally mirrored those estimates of our study. Estimates for 14 years behaviour problems 
and mothers’ mental health impairment at 21 years using logistic regression analysis (model 
C) for example, found significant associations between internalizing AOR=3.13 CI 2.31, 
4.24; social/attention/ thought disorder AOR=1.93 CI 1.43, 2.63; aggression AOR=2.25 CI 
1.57, 3.21) and mothers mental health impairment at 21 years post birth. In addition, table 5 
sets out the observed differences between MUSP-study women and women lost to follow-up 
in relation to mental health and socio-economic status. We suggest this study’s estimates 
have not been influenced by attrition bias. 
 
10.2.5 Discussion 
Key findings 
Our study consisted of 3650 woman followed up from first clinic visit before the birth of their 
infant to 21 years after that birth. The proportion of women who met the criteria for clinically 
equivalent mental illness at 21 years post-birth was 11.4%, 3 times more than what was 
reported prenatally. It is unclear from our findings, what has led to this increase. The MDST 
score used in our study had a cut-off of ≥16 (out of a total of 40) and met diagnostic criteria 
for ICD-10 Comorbid Depression and Generalized Anxiety Disorder (Saiepour et al., 
Unpublished Results). This measure is consistent with a substantial level of mental health 
impairment. 
 
We found that children exhibiting poor mental health had mothers with mental health 
impairment at 21 years and this association remained significant after adjusting for the 
mothers’ mental health prior to the birth of the child and additional adjustment for a range of 
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potential confounders. Further adjustment for measures of stress-adversity at the 5 and 14 
year follow-ups did not alter these findings. Indeed the mothers of children with mental 
health symptomatology at 14 years were between approximately 2 and more than 3 times 
more likely to meet criteria for clinically equivalent mental illness at 21 years post-birth 
compared to mothers whose child did not exhibit these problems. The interplay between the 
woman, her offspring with evidence of psychopathology, family stress and other contextual 
risk factors, is likely to result in increased levels of maternal mental health impairment.  
 
On what basis might these findings suggest a causal association? Robust support for a causal 
pathway between child problem behaviours and mothers’ mental health impairment at 21 
years post-birth is implied from the persistent and significant adjusted estimates. The measure 
of adverse life events at 14 years post-birth in particular, represents factors likely to affect 
home and lifestyle stress and are known to contribute to both mother’s and offspring’s mental 
health.  Barker, Copeland et al found the association between mother’s depressive illness and 
offspring psychopathology was explained by increased environmental, home and lifestyle 
risk factors experienced by depressed women (Barker et al., 2012). Adjusting for these 
adversities and mothers’ prenatal mental health was an important step in our investigation 
and strengthens the argument for a possible causal association.  
 
This argument is weakened somewhat, however, because of a number of factors not 
addressed in our study. For example, we did not examine specific child-related stressors 
which have been previously found to influence mother-youth mutual diagnoses (Raposa et 
al., 2011, Skipstein et al., 2012). Nor did we examine the mother-child relationship in terms 
of their personal interactions and parenting styles which have been shown also to affect 
mother-child diagnoses (Hipwell et al., 2008). In addition, this study did not test the child’s 
exposure to their mother’s cognition, behaviour and affect. When maladaptive, these traits 
might compromise the mother’s ability to meet her child’s social and emotional needs and 
risks the child imitating these negative traits (Goodman and Gotlib, 1999). Without these 
markers of interactions in the mother-child relationship or the continued child-related 
stressors being part of our study, some doubt about whether the observed associations are 
causal must remain. 
 
While our findings are suggestive of a causal association, it is also possible our findings have 
exposed one pathway of the reciprocal transaction of mental-health symptoms within the 
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mother-child relationship. Studies showing the mutual and distinct influences between 
mothers’ and offspring’s psychopathology further support a model of reciprocity (Kouros and 
Garber, 2010, Gunlicks and Weissman, 2008). In fact Raposa, Hammen et al (2011) tempered 
their findings of youth psychopathology affecting future risk of maternal depression by 
suggesting what they observed was a transactional pattern between mothers’ and children’s 
disorders with potentially mutually adverse effects (Raposa et al., 2011). While we are unable 
to compare our findings with these studies, our findings do show that child mental health 
symptomatology at 5 and 14 years post-birth, are associated with, if not predict, their 
mothers’ mental health impairment in the long term. 
 
Strengths and limitations 
The strength of this study is in its longitudinal follow-up of women, involving data on the 
mental health of both mothers and their children over time as well as information on socio-
economic characteristics and adversity used to test for independence. A further strength of 
this study was the number of confounders used and the persistent, significant estimates of 
associations found between child mental health problems and maternal symptoms of mental 
illness following adjustment. In terms of study limitations, it has been suggested that 
depressed mothers’ perceptions of their child’s behaviour were influenced by their own 
negative views. While Najman et al (2001) found mothers with poorer mental health were 
likely to express more concerns about their child’s behaviour problems the bias identified 
was relatively weak (Najman et al., 2001).   
 
Another limitation is the number of original MUSP participants lost to follow up. Loss to 
follow up is unavoidable in longitudinal studies, but raises concerns about the validity of 
studies’ findings and potential loss of power, bias and generalizability (Fewtrell et al., 2008).  
MUSP attrition rates and loss to follow up have been described previously (Najman et al., 
2015, Najman et al., 2005) and differing approaches have been taken by MUSP researchers to 
adjust and correct for ‘bias’ from those lost to follow-up (Najman et al., 2005). In one study, 
researchers used inverse probability weighting to study subjects and found little difference 
between weighted and non-weighted observations findings, suggesting no attrition-bias (Alati 
et al., 2005), and which this study’s multiple imputation analysis has similarly reported. 
Other birth cohorts have investigated and found no bias from non-participants (Nohr et al., 
2006). This study suggests that children’s mental health and behaviour has an effect on 
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maternal mental health over time. As such, child health professionals should be cognizant of 
mothers’ needs. 
 
Conclusions  
We suggest child behaviour problems (but not aggressive behaviour) reflecting poor mental 
health at 5 years and all child mental health symptomatology at 14 years, independently 
predict mothers’ mental illness at 21 years post-birth. These findings add to the existing 
evidence suggesting a relationship between mother and child in terms of mutual mental 
health vulnerability.   
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Table 10.1: Association between women’s mental health and socio-demographic characteristics at first clinic visit of their index 
pregnancy and their mental health at 21 years (unadjusted and adjusted) OR and 95% CI (N=3650) 
 % OR 95% CI Adjusted 
*
 
OR 
95% CI 
Mental health measure (MDST 
score ≥ 16) 
     
Normal 89.1 1  1  
Mental Impairment 10.9 4.20 2.86, 6.17 3.10 2.01, 4.79 
Age groups       
20 – 34 years 73.9 1  1  
13 – 19 years 21.5 1.96 1.52, 2.54 1.78 1.32, 2.42 
35 years and older 4.6 1.13 0.69, 1.85 0.67 0.35, 1.31 
Marital status       
Married / Partnered 84.7 1  1  
Single 11.9 1.60 1.16, 2.22 0.85  0.56, 1.28 
Widowed/Separated/Divorced 3.4 1.74 0.97, 3.12 0.94 0.46, 1.92 
Total family income       
Normal/High 59.4 1  1  
Low 40.6 1.70 1.37, 2.11 1.41 1.11, 1.79 
Education       
Completed high school 60.4 1  1  
Post high school 15.3 0.79 0.59, 1.05 0.89 0.66, 1.21 
Did not complete high school 24.3 1.79 1.39, 2.31 1.54 1.16, 2.04 
Life events at 5 years       
0-3 events 86.1 1    
4 or more events 13.9 1.24 0.89, 1.73   
Life events at 14 years       
0-3 events 85.7 1  1  
4 or more events 14.3 1.01 0.71, 1.43   
*
 Adjusted for all variables in table significantly associated with women’s poor mental health at 21 years 
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Table 10.2: Association between child behaviour problems (5 years) and women’s mental impairment at 21 years post-birth with OR, 
95% CI and 3 models of adjustment with AOR, 95% CI (N=3650) 
Women’s mental impairment (MDST Score ≥16) at 21 years post-birth 
   Model A
 a
 Model B
 b
 Model C
 c
 
Child behaviour at 5 
years 
% 
 
OR 95% CI AOR
 
 95% CI AOR
 
 95% CI AOR
 
 95% CI 
CBCL Internalizing          
Normal  1  1  1  1  
Case 18.9 1.93 1.44, 2.57 1.70 1.25, 2.32 1.75 1.28, 2.41 1.81 1.29, 2.52 
CBCL Social/ Thought 
Disorder  
         
Normal  1  1  1  1  
Case 18.9 1.82 1.36, 2.43 1.71 1.27, 2.32 1.56 1.14, 2.13 1.50 1.07, 2.10 
CBCL Aggression           
Normal  1  1  1  1  
Case 13.9 1.42 1.03, 197 1.36 0.97, 1.92 1.35 0.95, 1.92 1.32 0.91, 1.92 
a
 Each independent variable adjusted for maternal mental health at first clinic visit  
b
 Each independent variable adjusted for maternal mental health at first clinic visit and maternal age, marital status, family income and education level at 
first clinic visit   
c
 Each independent variable adjusted for maternal mental health at first clinic visit and maternal age, marital status, family income and education level at 
first clinic visit  and life events 5 years post-birth   
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Table 10.3: Association between child behaviour problems at 14 years and women's mental impairment 21 years post-birth with OR, 
95% CI and 3 models of adjustment with AOR, 95% CI (N=3650) 
Women’s mental impairment (MDST Score ≥16) at 21 years post-birth 
    Model A
 a
 Model B
 b
 Model C
 c
 
Child behaviour at 14 years  % OR 95% CI AOR 95% CI AOR
 
 95% CI AOR
 
 95% CI 
CBCL Internalizing          
Normal  1  1  1  1  
10% range 22.0 3.32 2.50, 4.39 3.19 2.37, 4.29 3.07 2.26, 4.18 3.20 2.24, 4.58 
CBCL Social/ Thought 
Disorder  
         
Normal  1  1  1  1  
10% range 17.4 2.10 1.56, 2.83 2.05 1.50,2.80 2.06 1.49,2.85 1.83 1.25, 2.69 
CBCL Aggression           
Normal  1  1  1  1  
10% range 17.4 2.50 1.85, 3.38 2.55 1.86, 3.48 2.37 1.71, 3.28 2.15 1.45, 3.19 
a
 Each independent variable adjusted for maternal mental health at first clinic visit  
b
 Each independent variable adjusted for maternal mental health at first clinic visit and maternal age, marital status, family income and education level at 
first clinic visit  
c
 Each independent variable adjusted for maternal mental health at first clinic visit and maternal age, marital status, family income and education level at 
first clinic visit and adversity at 14 years post-birth 
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Table 10.4: Total CBCL child problems at 5 and 14 years and women’s mental impairment at 21 years post birth with OR, 95% CI and 
3 models of adjustment with AOR, 95% CI 
 Women’s mental impairment at 21 years post birth (MDST Score ≥16) 
Total CBCL Child Problems at 5 and 14 years Unadjusted Adjusted 
(Model A) 
Adjusted 
(Model B) 
Adjusted 
(Model C) 
Problem Groups OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
No Problems at 5 or 14 years 1  1  1  1  
Problems at 5 but not 14 years 1.32 0.77, 2.26 1.26 0.72, 2.21 1.11 0.61, 2.03 1.32 0.66, 2.65 
Problems at 14 but not 5 years 2.73 1.92, 3.88 2.81 1.95, 4.04 2.86 1.97, 4.17 2.49 1.54, 4.00 
Problems at 5 and 14 years 3.05 1.69, 5.53 2.68 1.41, 5.10 2.54 1.29, 4.96 2.19 0.90, 5.31 
 
Model A Mental Health FCV 
Model B Mental Health, maternal age, marital status, education level and family income FCV 
Model C Mental Health, maternal age, marital status, education level and family income FCV life events at 5 years and 14 years 
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Table 10.5: Socio-demographic characteristics, life-events and mental health study participants 
and lost-missing participants: frequencies, chi-squares and significance at <0.05 
 Study 
Participants 
Missing-Lost 
Participants 
 Pearson’s 
Chi-
square 
 p-
value 
 % %     
Mental health (MDST score)       
Normal 96.3 93.4  28.19  <0.001 
Mental Impairment 3.7 6.6     
Age groups        
20 – 34 years 82.1 74.4  75.47  <0.001 
13 – 19 years 13.3 21.3     
35 years and older 4.6 4.3     
Marital status        
Married / Partnered 89.4 82.8  62.13  <0.001 
Single 8.4 13.8     
Widowed/Separated/Divorced 2.2 3.4     
Total family income        
Normal/High 70.0 59.4  77.43  <0.001 
Low 30.0 40.6     
Education        
Completed high school 64.2 63.9  52.23  <0.001 
Post high school 20.1 15.0     
Did not complete high school 15.6 21.1     
Life events at 5 years        
0-3 events 88.3 86.3  3.61  0.058 
4 or more events 11.7 13.7     
Life events at 14 years        
0-3 events 85.8 85.9  0.01  0.91 
4 or more events 14.2 14.1     
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11.0 DISCUSSION 
11.1 Key findings  
 
The findings from this thesis describe patterns of women’s depressive symptoms across their 
life course. Primarily, the findings suggest that for the majority of women, their mental health 
and wellbeing does not diminish, either following the birth of a baby or at other times. In a 
minority of women though, mental health impairment develops and may persist over their 
reproductive life course. Nonetheless having a baby was not the catalyst for this impairment. 
Rather, what most influenced women’s mental health impairment, were the contribution of 
sociodemographic characteristics, psychosocial factors and events present at the point of 
pregnancy, and which have been identified in this thesis’ findings, as seeming to pose the 
greater threat. 
 
11.1.1 Proportions and patterns of women’s mental health impairment 
Beginning with proportions and patterns of women’s mental health impairment in the 
postnatal period, the studies have found that 4.7% of MUSP women had high-level 
depressive symptoms (that is, four out of seven symptoms on the DSSI/sAD), and 13.2% had 
comorbid depressive and anxiety symptoms (with a cut off of ≥10 out of 40 on the MDST 
score) at the six-month postnatal time point. These latter findings varied somewhat from 
those of another Australian sample which found 12.7% had anxiety, 17.4% had depression, 
and 8.1% had co-morbid depression and anxiety at six month postnatal, and measured as 
above-normal range on the Depression Anxiety Stress Scales (DASS-21) (Yelland et al., 
2010). It is very likely that the different proportions of women with mental health symptoms 
reported in studies (Norhayati et al, 2015) have been influenced by the variation in timing and 
the severity-level of measures used (Buist et al., 2008). Due to the level of potential debility 
associated with having depression and anxiety illnesses, further consideration should be given 
to women who report comorbid depression and anxiety in pregnancy.  
 
Using a higher cut off ≥16 of the MDST score to infer substantial mental health impairment, 
the proportion of MUSP women found to have a positive MDST score at their first clinic visit 
was 3.7% and at 21 years post birth was 11.4%. This finding suggests that some of the 
women who experienced mental health impairment during their pregnancies continued to 
experience this impairment in the years following the birth of their baby. What this finding 
may also suggest is that other women who did not report mental health impairment in 
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pregnancy went on to experience mental health impairment in the years following their 
baby’s birth.  Overall, this observed increase in the proportion of women with mental health 
impairment at 21 years was not unexpected, as other findings have reported similar increases 
in the proportion of women with depression, over studies of four years (Woolhouse et al, 
2015) and 12 years (Agnafors et al, 2013). While, having poor mental health in pregnancy 
proved to be one of the strongest predictors of maternal poor mental health over time, other 
contributing factors reported in this thesis’ findings, such as women’s socio-demographic and 
lifestyle characteristics and other factors, no doubt influence the mental health of this latter 
group of women. 
 
Patterns of women’s depressive symptoms over time were described in three thesis’ studies. 
The first study described two trajectories, ‘no-low’ and ‘high-escalating’, over a 21 year time 
period. Whilst cluster analysis is not without its limitations, finding one in five women at risk 
of membership into this escalating trajectory raised concerns for this large minority of at-risk 
women. In the remaining two studies, LCGM provided more precise estimates of three 
trajectories of women’s depressive symptoms over a 27 year period post birth. The proportion 
of women who experienced ‘high’/’moderate-rising’ depressive-symptoms trajectory was 
relatively consistent. These findings of distinct depressive-symptoms trajectories over time 
reflect those of other studies (Mora et al., 2009, Matijasevich et al., 2015). 
 
To recap, women with poor mental health in pregnancy may continue to experience poor 
mental health over time and a proportion of these women are at risk of have worsening 
symptoms over their life course. Further, a sub-group of the women who were mentally well 
in pregnancy were found to be at risk of developing symptoms of poor mental health in the 
years following their baby’s birth. It can be argued that pregnancy provides a gateway for 
service-engagement for women who may be at risk of life-time affective-disorder 
symptomatology. 
 
11.1.2 A Behavioural phenotype? 
While there was no basis for this thesis to investigate biological and genetic factors relating 
to poor mental health, the findings of some studies raised the possibility that a behavioural 
phenotype underlies the identification of a sub-group of women being at risk of continued 
depressive symptoms over time. How likely is it that a behavioural phenotype could be 
ascribed to chronic affective disorders? Behavioural phenotypes present as patterns of 
182 
 
 
behaviour consistent with certain chromosomal or genetic syndromes. Phenotypes may have 
physiological manifestations as well as some that are environmental (O’Brien, 2006). The 
pathway from genotype to a phenotype, involves genetic coding for specific protein 
production. Any variation in gene activity by these proteins that relate to brain development 
or maturation may result in a behavioural phenotype. The behaviour pattern attributed to a 
behavioural phenotype is typical but not universal, as behaviour is generally contingent on 
the individual’s environment and reaction to others (O’Brien, 2006). In their broad review of 
major depressive disorder and genetics, some researchers have found some conflicting results 
which they partly ascribed to environmental factors not being adequately considered (Cohen-
Woods et al., 2013). Thus while some studies’ findings suggested the possibility of an 
underlying behavioural phenotype being associated with severe and persistent depression, 
genetic-environmental investigations would be needed to test this claim. 
 
11.1.3 Factors influencing women’s pregnancy experience over time 
Coming mainly from national surveys, many changes were reported to have occurred in 
families and communities over the past three decades. Being given the opportunity to 
compare two samples of pregnant women 30 years apart, using the same survey tool enabled 
a systematic assessment of changes that affected pregnant women during this interval. The 
study confirmed that pregnant women today are generally older, more highly-educated and 
were more likely to be living with, but not married to, their partners, as well as having their 
first baby. Today’s pregnant women are more likely to report good-adjustment in their 
partner relationship and more are non-smokers, as consistent with current community levels, 
although women reported more frequent alcohol consumption prior to, but not in pregnancy. 
Today’s women have higher BMIs and more report having symptoms of anxiety. More 
women were positive about being pregnant and more women had planned or wanted to be 
pregnant. There was no increase in the proportion of pregnant women with depression, but 
more were anxious. From this perspective then, it could be suggested that the mental health 
of pregnant women might be slightly worse than their counterparts from previous decades. It 
is possible that more women may be at risk of experiencing mental health impairment beyond 
the birth of their baby. 
 
11.1.4 Women modifying lifestyle behaviours for pregnancy 
Another of the thesis’ investigations focused on women’s lifestyle behaviours to assess 
whether women reduced their risky behaviours in pregnancy and preparation for motherhood. 
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As well, there was a focus on women’s use and frequency of alcohol, tobacco and cannabis in 
pregnancy. This topic was addressed in all three datasets. Findings of the changes in pregnant 
women’s alcohol and tobacco use patterns have been discussed previously. From the two 
more recent thesis’ datasets, women were examined for their alcohol consumption, and an 
increase in pre-pregnancy alcohol consumption was observed. In fact from the thesis’ second 
dataset, a trend (over a six-year period) of women’s increasing alcohol consumption prior to 
pregnancy was observed, particularly by women in the 35 years and older age group, 
although the trend did not extend into pregnancy. Being better educated, or at least more 
informed, may have been the reason why women, and particularly younger women, reported 
very high rates of drinking reduction once they learned about their pregnancy. It appears that 
pregnant women have responded positively to health information messages and reduced their 
risky behaviours. With much discussion about FASD, more women are aware of the risks and 
yet reports of higher pre-pregnancy alcohol consumption patterns may continue to pose risks 
for the embryo in early pregnancy. Health information messages could focus on the 
preconception period and provide advice for early reduction in alcohol consumption, in 
preparation for pregnancy.  
 
In other results from MUSP data analyses, it was found that pregnant women who were 
single, with low family-income, conflictual partner-relationships and were more often 
underweight, were also more likely to be smoking in late pregnancy and reporting the use of 
cannabis in the previous month at their first clinic visit. With the proliferation of misuse of 
prescribed and illicit substances in recent times and changes to women’s consumption of 
alcohol and tobacco over time, little can be learned from these findings, other than to confirm 
that having a profile of disadvantage is associated with cumulative risks. While women’s 
trauma history was not available to these studies, its relationship with women’s mental health 
and substance use has been described in other studies. Kornfield et al. found that women with 
past traumatic stress disorder symptoms were more likely to smoke tobacco in pregnancy, 
and recommended a trauma-informed approach to preconception tobacco cessation 
(Kornfield et al., 2017). Reflecting then, on the proportion of women from the 30 year 
pregnancy study with reported anxiety symptoms, it is worth considering the possibility that 
women with anxiety conditions may be at risk of continued use of substances in pregnancy. 
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11.1.5 Women factors as predictors 
In this thesis, a number of woman-specific factors present during pregnancy were found to 
predict their mental health impairment at six months postnatal and over time. Women with 
poor mental health antenatally were more likely to be depressed at six months postnatal, as 
well, having antenatal poor mental health predicted chronic depression over 21 and 27 years 
post birth. These findings not only replicated the existing evidence, but went further by 
suggesting that women’s higher levels of antenatal psychopathology may continue for the 
remainder of her reproductive life. 
 
The age at which women become pregnant remains a factor for mental wellbeing over their 
reproductive life course. Young motherhood was found to be significantly associated 
women’s depression trajectory to 27 years post birth. This finding however is tempered by 
evidence showing a decline in the number of teenage pregnancies. Being older however 
appears to be a protective factor against women developing long term depression, which is 
encouraging in light of current trends of an increase in the percentage of older mothers. As 
well, socioeconomic status measured by the level of education achieved and family income at 
the time of the index pregnancy continued to be significantly associated with women’s 
depressive-symptoms trajectories to 27 years post birth. Pregnant women now being older 
and more educated however might indicate that fewer pregnant women experience socio-
economically disadvantage and consequently fewer could be at risk of poor mental health, 
however the findings tend not to indicate this scenario. 
 
Marital discord reported at the index pregnancy was found also to be significantly associated 
with women’s depression trajectories, as was having limited social networks at the time of 
baby’s birth. A concern for today’s pregnant women is that changes to and/or reduction in 
family’s formation and function, could impede the level of support the women receive, by 
limiting the size of, and their access to, family/social networks, which in turn may contribute 
to their risk of long-term mental health impairment. Findings from this thesis confirm that the 
socio-demographic characteristics and psychosocial circumstances occurring at the time of 
the pregnancy act as catalysts for long-term mental health consequences. As well, these 
findings provide new information by showing the mental health consequences of these factors 
are more extensive in duration than has been previously reported. 
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Women’s physical health, measured by their BMI and level of physical activity at the first 
clinic visit of their index pregnancy, was found to be associated with their long-term 
depression. This finding alone, if addressed by health planners could lead to improvements in 
the overall health care of women. It is unclear however whether women’s physical health, as 
measured by BMI and levels of exercise, reflected a single point in time or a snap-shot of a 
life-long condition. Certainly for many women, pregnancy is one of the first opportunities 
they have to receive specialist health care for an extended period and from that perspective 
alone, pregnancy is an opportunistic, if not critical time for women to address unhealthy 
lifestyle behaviours. Midwifery services are well-placed to initiate health conversations with 
women at risk. 
 
11.1.6 Stressful life events in pregnancy and women’s experience of depression over 
time 
On the strength of the findings relating to woman-specific factors, there is a need to focus on 
the woman’s environment. It became apparent that pregnant women’s negative experiences 
within their broader social environment and involving relational problems, poor social 
networks and having socio-economic disadvantage, affected their mental health in the 
immediate and longer terms. Stress-reactivity, a term used to describe how an individual 
responds to a stressor, could partly explain the contribution to ongoing mental health 
consequences from these negative experiences. Indeed being stressed at their first clinic visit 
was found to be associated with women’s pattern of escalating depression over 21 years 
following the birth of their baby. In another of this thesis’ investigations social adversities 
experienced by women in pregnancy were found to be associated with higher-level 
depressive symptoms trajectories over 27 years after the baby’s birth. The types of adversities 
investigated included serious problems arising from personal relationships, finances and 
housing, or serious illness problems for self or significant others, including death. These 
findings suggest the social environment women experience when pregnant has the potential 
to exert significant negative influence on their mental health. While it is impossible to avoid 
the occurrence of many of these stressful life events, re-assessing women’s psychosocial 
situation during their pregnancy, may provide opportunities for referral and intervention. In 
addition, it may be possible to explain these findings by considering the processes of a 
pregnant woman’s response to stress. Pregnancy itself effects dramatic changes in a number 
of the body’s systems and one author has considered pregnancy to be a physiological ‘stress 
test’ whereby a woman’s physiological response in the presence of substantial changes and 
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demands, could predict long-term risk of disease (Christian, 2012). Thus, future research 
could examine pregnant women’s stress responses, with a focus being on in-pregnancy 
experiences of social adversity. 
 
11.1.7 Pregnancy factors 
Another of the thesis’ studies considered patterns of women’s depressive symptoms in the 
years following the birth of a baby and included a number of pregnancy factors, such as 
whether or not the pregnancy was planned or wanted and the number of pregnancy symptoms 
and antenatal admissions women experienced as predictor variables. Using a series of 
adjusted analyses that involved other pregnancy and psychosocial variables, and all 
significant sociodemographic and psychosocial predictors, it was reported that having ‘many’ 
pregnancy-related symptoms and being unsure about wanting the pregnancy, remained 
significantly associated with women’s escalating depressive symptoms over 21 years post 
birth. The finding of an association between unwanted-pregnancy and maternal depression is 
supported by existing evidence (Biaggi et al, 2015). While the cause-effect direction of this 
association remains to be confirmed, using women’s symptoms of poor mental at the first 
clinic visit as a measure of pre-existing poor mental health, the proposition that being unsure 
about pregnancy-wantedness predicted women’s chronic depression, was strengthened.  
 
Regarding the finding of having many pregnancy-related symptoms predicted women’s 
depression trajectory, a closer inspection of this predictor is warranted. At three to five days 
post birth women had self-reported their pregnancy-related symptoms (that is, morning 
sickness, constipation, heartburn, backache, vaginal discharge or infection, leg cramps and 
feeling generally unwell). This finding can be interpreted in a variety of ways. It may be that 
these were physical symptoms relating to women’s poor mental health, that these symptoms 
reflected women’s poor physical health or that the symptoms were indicators of an adverse 
pregnancy condition, the latter two propositions being supported by these findings. Further 
consideration of this finding could be addressed in research that examines the association 
between women’s physical health and their mental health. 
 
11.1.8 Commonly-occurring birth outcomes 
In two other studies a number of adverse birth outcomes were examined in relation to long-
term maternal mental health consequences. Generally these birth outcomes were commonly 
occurring and not of high severity. The findings suggested that none of the adverse birth 
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outcomes predicted maternal depression trajectories. The study’s findings were unable to 
fully resolve whether adverse birth outcomes could predict women’s depression, though 
much of the evidence pointed to a reverse causal association between maternal depression 
and adverse birth outcomes. Regardless, it is unlikely that the experience of a commonly 
occurring adverse birth outcome has adverse mental health consequences for mothers, 
particularly over the longer-term. To some extent then, these findings challenge the 
suggestion that postnatal depression is unique and distinct from maternal depression at other 
times. What was not explored in this thesis was whether those women who experienced a 
more severe adverse birth outcome were at risk of developing an anxiety-related condition. 
This topic may be one of the topics considered for future research. One final consideration of 
birth outcomes involved the findings from another of this thesis’ studies that reported women 
not wanting contact with their baby at the three to five days post birth survey were at greater 
risk of escalating depression over the next 21 years. It may be that this measure reflected 
mothers’ physical and/or emotional states at the time, rather than their negative feelings 
towards their baby. Irrespective, this finding highlights the vulnerability of some women and 
their newborn babies, and the importance of providing a supportive postnatal environment, in 
particular with input from their midwives. 
 
11.1.9 Child and adolescent behaviour problems 
The final investigation focused on the possibility that child and adolescent factors influenced 
mother’s psychopathology. Research has focused mainly on the exposure to maternal 
depression as influencing child effects. A recent review of 16 studies investigating maternal 
postnatal depression and offspring consequences, reported that mothers’ postnatal depression 
was associated with offspring negative cognitive outcomes, but suggested evidence of other 
effects were limited and conflicting (Sanger et al., 2015). Other studies point to a possible 
bidirectional pathway between mother and child psychopathology and a few studies have 
examined a reverse causal pathway. The findings from this thesis confirmed that the mothers 
of five-year old children with internalizing behaviours and social/attention/thought disorder, 
and mothers of 14-year old adolescents with internalizing behaviours, social/attention/thought 
disorder and aggressive behaviours were themselves more likely to have mental health 
impairment at 21 years post birth. Due to other factors likely to be occurring over time, either 
prior to the five and 14 year time-points, or following those time-points to 21 years when data 
on mothers’ mental health were measured, this investigation was unable to resolve the 
possibility that there was a reverse causal effect.  
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The possibility that depressed mothers’ negatively perceive their child’s behaviour due to 
their own negative thoughts was considered. While it does remain a possibility, the evidence 
has suggested that bias from depressed mothers’ negative perception of their child’s 
behaviour has been shown to be relatively weak (Najman et al., 2001). Stressful life events 
occurring at these same time-points were included in the analysis. The association between 
child and mother psychopathology persisted despite adjustment of these stressful life events. 
These finding add to a small body of evidence that supports the notion that the mother-child 
relationship may be one of mutual mental health vulnerability at the very least, or that a 
causal pathway exists between child’s problem behaviours and mother’s long-term poor 
mental health.  
 
11.2 Strengths and limitations 
11.2.1 Strengths 
The first consideration in viewing the strength of this thesis is to reflect on its scope. The data 
used for this research spanned a thirty year period and involved three moderate-sized 
datasets, representing nine phases of data collection. Collectively, there was a total of 28608 
participants (N=6753, N=19699, N=2156) contained in these datasets and relevant to this 
research. One major-strength was having access to the MUSP birth cohort data, which has 
longitudinal (i.e. 27 years) data on women and details their socio-demographic characteristics 
along with other measures, at key points along their life course that were relevant to this 
thesis. MUSP data provided numerous pregnancy and birth related variables as well, which 
were used as predictor variables in the relevant studies. Being able to view women’s mental 
health from differing perspectives was also a thesis-strength, for example women’s 
depressive and anxiety symptoms were separately assessed which represented a prevalence 
rate at a single point in time for a number of survey time-points. Also, depressive and anxiety 
symptoms were combined as a MDST score, a measure of ‘mental health impairment’, at 
three time-points and women’s depressive symptoms were expressed as trajectories showing 
the pattern of symptoms representing a collective of time point measures. 
 
Six of the thesis’ chapters comprised manuscripts of which five have been published in peer-
reviewed journals and one remaining manuscript is awaiting publication. Relevant 
institutional databases monitoring the access to these journal articles have reported that some 
of these articles are regularly read and have been cited in other research articles. The 
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statistical analyses used in this study has also contributed to its strength, which is due to the 
range of statistical tests that were used, the attention to study and test assumptions, the power 
of the study in relation to sample sizes and levels of significance in findings of associations, 
and the interpretation of these findings, have all contributed to the overall quality of the 
research.    
 
11.2.2 Limitations 
This research must be read with a number of limitations in mind. To begin with, following a 
cohort of women over three decades can result in lost-missing-retiring participants and this 
was reflected in the MUSP cohort dataset. The factor of missingness was addressed in each 
study where MUSP data were used and measures were taken to justify estimates of 
association in the findings of each relevant study. Another limitation was the age of the 
MUSP data, particularly when examining postnatal outcomes and justifying its relevance for 
today when it had been determined that many changes had occurred in recent decades and 
which could affect women’s pregnancy experiences. This limitation resulted in the inclusion 
of a study comparing the characteristics of pregnant women of the original MUSP phase A 
survey with pregnant women in the present decade.  
 
A further study limitation was not having information available on women’s mental health 
prior to their pregnancy, including past trauma exposures, or information on their family 
history of poor mental health. Having a history of poor mental health and prior-pregnancy 
episodes of depression and anxiety has been identified in the evidence as strongly predict 
perinatal episodes of depression and anxiety. Also, the life course of women’s mental health 
as the focus of research represents many years and it would be expected that in the course of 
women’s lived experiences over those years, factors not addressed in this thesis, have 
occurred. These unknown factors may have influenced the estimates of associations between 
exposures and outcomes that were reported in the studies’ findings. Having three separate 
datasets may have limited how the studies’ findings were interpreted and linked, in 
circumstances where studies investigated similar topics and outcomes that involved these 
different datasets. 
11.3 Contribution of findings 
 
The objective of this final chapter was to discuss the thesis’ findings in relation to their 
contribution to health-service planning and practices and reducing mental health 
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consequences for women at risk. The finding that the proportion of women reporting 
depression in pregnancy has not increased over time is tempered by the finding that more 
pregnant women today report anxiety symptoms than those in past decades. It appears also 
that more women are likely to experience severe mental health impairment at 21 years post 
birth than at six months post birth, and a sub-group of women experience depressive 
symptoms that continue in a model of a high/moderate-rising trajectory over their 
reproductive life course. Despite these findings, the overall findings indicate most women 
experience few mental health problems following the birth of their baby. In interpreting other 
findings from this thesis, the primary focus was on the sub-group of mothers who continued 
to experience mental health impairment over time.  
 
11.3.1 Health planning 
To some extent these findings might reassure health planners that there has been no 
escalation in the proportion of mentally unwell mothers. Yet with findings that more pregnant 
women are reporting anxiety symptoms and in the presence of other risk factors, it is possible 
that a large-minority of women will continue to experience mental health impairment. In this 
regard, a first response for health planners is to ensure the mental health of pregnant women 
is assessed from a clinical-needs perspective, but also that pregnancy-related mental health 
data is standardised and routinely collected at a hospital or state-wide level to monitor and 
respond to service-needs demands.  
  
Fewer women were found to have a regular pattern of alcohol consumption in pregnancy. 
Being more informed may have helped to increase abstinence rates in pregnancy. Health 
education has greatly contributed to the rising alcohol abstinence by pregnant women. 
Similarly health education programs could address the increased number of women who 
drink prior to their pregnancies. From this perspective then, another response for health 
planners would be to provide resources so that health care professionals and other community 
service providers can implement preconception health messages regarding risky behaviours 
and adequate preparation for pregnancy.  
 
In the context of the finding that a sub-group of women continued to experience mental 
health impairment over time and that many of the risk factors of mental health impairment 
were derived from within the pregnancy period, the following recommendations are offered 
to health-services’ planners and managers to improve services to women at risk, and 
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subsequently, to improve mental health outcomes. Central to all recommendations then, 
health planners should ensure the provision of adequate infrastructure including policy 
development, program development and implementation and resources that are conducive to 
supporting health care professionals, including midwives, who care for women during their 
pregnancy journey and beyond. Such programs could include a standardized, population-
based mental health assessment and risk screening tool for pregnant women, conducive for 
use by maternity health professionals. From there, health-service planners and managers 
should ensure health care professionals have access to education, skills’ development and 
opportunity to conduct the level of assessment and intervention that is required to respond to 
women in need. It would benefit if health-service planners and managers viewed pregnancy 
as a gateway for service-engagement of women for comprehensive, including psychosocial, 
maternity care and to ensure sufficient services are available. By doing so, they will then 
ensure that midwives, general practitioners (GPs) and obstetricians in particular have at their 
disposal, access to established, referral pathways for a network of multidisciplinary services 
so as to assist pregnant women who are identified as being at risk. These recommendations 
are detailed more fully in table 11.1 below.  
 
In addition to these recommendations, health-service planners should take a broad view of 
how these recommendations could be implemented, by considering all avenues for product 
dispersal including electronic and online capabilities, in an effort to increase women’s access 
to services and resources. For example, antenatal clinics could offer online terminals or 
downloadable self-assessment screens (for example for anxiety and depression and healthy 
lifestyles) and self-learning programs to reduce symptoms and/or improve behaviours as well 
as other options for intervention and referral. Also, consideration could be given to a broad 
range of product dispersal to enhance women’s access to preconception care, antenatal 
classes and extensive postnatal programs e.g. co-locating of services, shop-fronts for health 
promotion and primary care in shopping centres, and enhanced GP practice and community 
nurse-led programs. It is acknowledged that aspects within these recommendations may be 
already in place and available to women. Therefore the recommendations would further 
suggest that the services extend their focus to holistic care, inclusive of women’s mental 
health needs, and the targeting of those women with known risk factors. 
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11.3.2 Reducing mental health consequences for women at risk 
Young childbearing, low socio-economic status, marital discord and not having sufficient 
social supports around pregnancy were risk factors linked to women’s poor mental health 
over their life course. Many of these factors feature in the profile of socio-economic 
disadvantage. While low education status is one marker of socio-economic disadvantage, the 
finding from the comparison study suggests that there has been a large reduction in the 
number of pregnant women who did not finish high school. The other marker of socio-
economic disadvantage was low family income. It is clear that family-incomes have 
increased in recent decades, however the combination of rising family debt, limited 
opportunities for full-time employment and welfare-reliance, rising rents and other high 
living-costs, families’ income continue to be a reliable marker of socio-economic status. It 
has been suggested that young childbearing is also a marker of socio-economic disadvantage 
with one study suggesting that a low-economic trajectory in life led many teenage girls into 
non-marital motherhood (Kearney and Levine, 2012). Low socio-economic status has been 
linked also with a number of risky lifestyle and behaviours, further exposing those 
individuals to risky physical and mental health-related behaviours.  
 
The findings of this thesis have confirmed socio-economic disadvantage is associated with 
measures of women’s poor mental health over their life course. With the continued and 
increasing gap between the rich and the poor, and the poor health status of some minority 
groups, it is expected that mental health consequences the result of socio-economic 
disadvantage, will continue to be experienced by women at risk and that the proportion of 
women being affected may increase in the coming years. In determining the effort required to 
reverse or significantly reduce socio-economic disadvantage in this country, lies beyond the 
scope of the thesis. Suffice to say, the effort would require at-minimum, multi-level and 
multi-agency governmental and private sector involvement, targeting multiple domains and 
with key legislative and policy changes.  
 
Relevant to this thesis then, and in consideration to aspects of socio-economic disadvantage 
in pregnancy and other in-pregnancy risk factors, this thesis offers recommendations that 
might reduce the mental health consequence for women with known indicators of socio-
economic disadvantage. Firstly all pregnant women should be offered comprehensive and 
psychosocial assessment during their pregnancy, and with opportunities for re-assessment. In 
addition, services for pregnant women should target those women who have significant 
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indicators of socio-economic disadvantage thereby providing regular assessment and referral 
antenatally and offer referral to comprehensive follow-up services postnatally. As well, all 
women should have access to preconception care and the provision for early mental health 
checks. (See table 11.1.) 
 
Additional ways that women’s risk factors may be reduced is for health-service planners to 
explore ways that allow new mothers to access and engage in, extended postnatal programs. 
With reference to the benefits of having good support networks and positive partner 
relationships to reduce pregnant women’s negative social-environments, health-service 
planners can explore and develop programs that increase women’s capacity for creating and 
maintaining strong social networks (both personal and professional), involving partners and 
for strengthening personal relationships and relational communication. Table 11.1 sets out 
details of all the thesis’ recommendations, with the following headings: target finding, target 
domain, recommendation for health-service planners, recommendation for health care 
professionals, outcome indicator (reducing women’s mental health risks). 
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Table 11.1: Summary of thesis’ recommendations for health service planners and carers to reduce the risk of mental health 
consequences for women 
Target finding Target 
domain 
Recommendation for 
health service planners  
Output for health care 
professionals 
Outcome indicator (reducing 
women’s mental health risks) 
Factors identified in 
pregnancy may influence 
women’s mental health 
over time. 
Data collection 
and 
monitoring. 
 
Standardised, 
minimum data 
collection. 
Develop infra-structure 
for the collection of 
pregnancy-related 
mental health data. 
 
Interpret hospital and/or 
state-wide data so as to 
meet service-needs’ 
demands. 
Receives education on 
identified in-pregnancy 
risk factors of mental 
health consequences. 
 
Are upskilled to assess 
and record women’s 
mental health status and 
to risk-assess. 
 Women at risk are 
identified and responded 
to. 
Low socio-economic 
status has been linked to 
risky lifestyle behaviours. 
 
These risky lifestyle 
behaviours may increase 
physical and mental 
health-problems. 
Identify 
women with 
indicators of 
socio-
economic 
disadvantage. 
Ensure adequate 
resources for the 
comprehensive 
assessment and referral 
of socio-economically 
disadvantaged women. 
 
Engage a collaborative 
approach with multi-
agency/multi-
government input 
Are upskilled to assess 
at-risk women from a 
clinical-needs’ basis. 
 
Have access to 
established, referral 
pathways for a network 
of multidisciplinary 
services and supports. 
 Services for pregnant 
women target women 
with indicators of socio-
economic disadvantage. 
 
 Women are regularly 
assessed and multi-
disciplinary referral is 
offered antenatally. 
 
 Discharge plans include 
comprehensive follow-up 
services. 
Indicators of women’s 
physical health in 
pregnancy are associated 
with long term mental 
health consequences. 
Physical health 
indicators. 
 
Health 
education. 
Enhance access to health 
education and messages 
preconception and 
throughout pregnancy 
for all women. 
 
Are upskilled to provide 
health education to all 
women. 
 
Trained and equipped to 
respond to women’s 
 All women are more 
informed on benefits of 
appropriate physical 
activity in pregnancy and 
healthy eating patterns. 
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Health facilities are 
properly equipped to 
respond to women’s 
increasing BMIs. 
 
Services have capacity 
to respond to the clinical 
and physical needs of all 
women. 
increasing BMIs.  All women have access to 
appropriate equipment 
for the safe transfer and 
accommodation. 
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Target finding Target 
domain 
Recommendation for 
health service planners  
Output for health care 
professionals 
Outcome indicator (reducing 
women’s mental health risks) 
More women are 
consuming alcohol before 
pregnancy; and with risky 
consumption patterns. 
Preconception 
care. 
 
Standardised, 
minimum data 
collection. 
 
Health 
information. 
Increase preconception 
services utilizing all 
established community 
health services. 
 
Continue to monitor 
consumption rates. 
 
Develop and implement 
preconception health 
messages around risky 
behaviours. 
 
 
Access to women for 
preconception care. 
 
Are upskilled to provide 
relevant health behaviour 
messages.  
 
Health education is 
offered in a timely and 
accessible manner as 
women prepare for 
pregnancy 
 Increased access to 
preconception care and 
mental health checks.  
 
 Women are targeted at 
preconception and 
offered health messages 
that inform on risky 
alcohol consumption. 
 
 Fewer women report 
risky patterns of alcohol 
consumption prior to 
pregnancy.  
Multiple factors (woman-
specific, psychosocial 
and stressful events, 
environments) are 
identified as predicting 
women’s mental health 
impairment over time 
Perinatal care. 
 
(Pregnancy as 
a gateway to 
service-
engagement) 
Respond to service-
needs’ demands and 
increase resources to 
allow for the multi-
disciplinary maternity 
care.  
 
Increase continuity of 
care models for women; 
providing caseload 
midwives/ midwifery 
group practices (a 
primary midwife who is 
supported by a small 
known team of 
midwives) 
Are upskilled and 
resourced to provide 
regular/repeat 
psychosocial assessment 
and referral to multi-
disciplinary services. 
 
Increased numbers of 
trained caseload 
midwives and midwifery 
group practices.  
 More women are offered/ 
engaged in multi-
disciplinary care. 
 
 All women at risk receive 
care via a continuity of 
care model. 
 
 Increased access to 
continuity of care model 
across the childbirth 
continuum.  
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Target finding Target 
domain 
Recommendation for 
health service planners  
Output for health 
care professionals 
Outcome indicator (reducing 
women’s mental health risks) 
In-pregnancy risk 
factors are associated 
with mental health 
consequences for 
women 
Postnatal 
follow up. 
Explore ways to engage 
new mothers into 
extended mother-baby 
care programs. 
  
Explore options to 
improve access to mental 
health programs and 
explore innovative 
programs. 
Increased numbers of 
postnatal primary 
health carers. 
 
Upskilled child care 
nurses to address 
mothers’ mental 
wellbeing. 
 
The provision of 
integrated, community 
service care. 
 Enhanced mother-baby care 
options are available. 
 
 More mother-baby dyads 
remain engaged in extended 
services. 
A minority of women 
experience depression 
over their reproductive 
life course 
Beyond the 
postnatal. 
Explore ways to 
encourage women into 
GP-driven, multi-carer 
care plans that can be re-
activated when women 
experience episodes of 
depression.  
Enhanced number of 
accessible, community 
primary carers.  
 
GP and community 
nurse-initiated care-
plans with referral 
options. 
 
Upskilled, community 
nurse/ case managers. 
 Women at risk are informed of 
their options.  
 
 Women can identify their 
primary carer. 
 
 Women have easy access to re-
active their care plans as 
needed. 
Good support networks 
and positive partner 
relationships may  
reduce pregnant 
women’s negative 
social-environments 
Partner and 
social supports. 
 
Increasing 
women’s 
capacity. 
 
Explore and implement 
programs to provide 
women at risk with 
increased capacity to 
reverse their negative 
environments. 
Educated on program 
content and refers 
women at risk. 
 
Upskilled to assist 
women in the 
programs.  
 Women at risk have increased 
capacities to strengthen social 
networks and to strengthen 
personal relationship and 
relational communications. 
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11.3.3 Future research 
From this thesis, directions for future research are suggested with the inclusion of a number 
of topics for which further investigations are warranted.  Midwife-nurse researchers are well 
positioned to involve themselves in future research around these proposed topics, including 
those in which studies would require a collaborative team approach. To begin, 
i) The proposition that a behavioural phenotype underlies the group of at-risk women 
who experience rising depressive symptoms over their life course requires further 
exploration.  
ii) A second proposition involves pregnant women’s stress reactivity; investigations 
could consider the possibility that the pregnancy period is a critical time for stress 
reactivity and risking long-term consequences. 
iii) A third proposition relates to causal associations between offspring problem 
behaviours and adversity, and their mothers’ mental health (following on from the 
findings from this thesis). 
iv) A fourth proposition could consider randomised control trials for assessing the 
outcomes of education and intervention programs (preconception and perinatal 
programs) which could be implemented with a view to strengthen the capacity of 
women who have been identified at risk of mental health consequences. 
v) A fifth proposition is the exploration of the prevalence and consequences of co-
morbid conditions in a pregnant population. As the evidence shows associations 
between depression and anxiety, depression and substance misuse, and physical and 
mental health conditions.  
vi) A sixth and final proposition involves the third dataset of this thesis. This dataset 
could provide opportunities for further comparison studies and for the follow up of 
the cohort of women as it is nearing the five-year period since they birthed their 
babies.  
11.4 Conclusions 
 
The thesis’ findings confirm that the proportion of pregnant women who report depressive 
symptoms has not increased over time and that the majority of pregnant women experience 
few mental health problems. Patterns of women’s depressive trajectories have been 
identified, as well, a sub-group of women were found to be at risk of experiencing depressive 
symptoms over their reproductive life course. Overall, there is little doubt that women’s 
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mental health has multifactorial causation. The findings further suggest that it is not the 
experience of pregnancy and birthing per se, but the negative psychosocial and relationship 
factors that may disrupt the woman’s pregnancy environment, which in turn adversely affects 
her psychopathology, and potentially inflicting the greatest harm on her mental wellbeing 
over time. Exposing causal pathways between in-pregnancy factors and maternal mental 
health impairment also opens up opportunities for health professionals to disrupt if not avoid 
the continuation of mental health symptoms beyond the perinatal period. Findings from this 
thesis intimate that pregnancy is a unique time in relation to taking opportunities to engage 
women identified as being at-risk into health care services. As well, from these findings a 
number of recommendations have been put forward to health planners on methods to improve 
perinatal services, and to health professionals to enhance their practices, so as to reduce risk 
factors associated with women’s mental health impairment and improve health outcomes, and 
directions for future research. 
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APPENDICES 
Appendix 4.1: MUSP survey form first clinic visit (Phase A)  
(This survey was re-produced as a word document for inclusion as a thesis’ appendix.) 
Code No: ____ 
Date: _______ 
 
First we would like to know how you felt when you found out you were pregnant. How well 
do the following statements describe how you felt when you found out you were pregnant? 
 
PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT 
 Strongly 
Agree 
 
Agree 
 
Unsure - 
Mixed 
Feelings 
Disagree  
 
Strongly 
Disagree 
1. I felt overjoyed 
 
1 2 3 4 5 
2. I would have preferred not 
to become pregnant 
1 2 3 4 5 
3. I felt unhappy  
 
1 2 3 4 5 
4. I felt it was the worst thing 
that could have happened to me 
1 2 3 4 5 
 
How well do the following describe how you feel now? 
5. Pregnancy makes me feel 
feminine 
1 2 3 4 5 
6. I have to give up a lot for 
this pregnancy 
1 2 3 4 5 
7. Pregnant women are 
particularly attractive 
1 2 3 4 5 
8. Being pregnant is far too 
restricting 
1 2 3 4 5 
 
We are also interested in how your partner felt when he first knew you were pregnant. 
Even if you haven't discussed it with him answer the following questions according to how 
you think he felt. 
PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT FOR QUESTIONS 9 - 12. 
 No 
Partner 
Strongly 
Agree 
 
Agree 
 
Unsure - 
Mixed 
Feelings 
Disagree  
 
Strongly 
Disagree 
9. I think he felt overjoyed 1 2 3 4 5 6 
10. I think he would have 
preferred if I hadn't become 
pregnant at this time 
1 2 3 4 5 6 
11. I think he felt unhappy 1 2 3 4 5 6 
12. I think he felt it was 
the worst thing that 
could have happened 
1 2 3 4 5 6 
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Below is a list of statements about this pregnancy which may be relevant to you. 
 
PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT FOR QUESTIONS 13 - 17. 
 No Unsure Yes 
13. I planned to get pregnant at this time 1 2 3 
14. It just happened 1 2 3 
15. I meant to avoid pregnancy at this time 1 2 3 
16. I wanted to get pregnant at this time 1 2 3 
17. My method of family planning failed 1 2 3 
 
18. Which method of family planning did you last use before you became pregnant? 
Please Circle 
Natural/Rhythm Method/Safe Period     1 
Pill          2 
Condom          3 
Foam, chemical barrier agents      4   
Withdrawal        5 
Diaphragm          6 
I.U.D. (intrauterine device)      7 
Other, (e.g. Injection) Specify _____________________  8 
No method of family planning used       9 
 
 No     Yes 
19. Did you have any problems becoming pregnant?      1        2 
 
20. How long had you been trying to become pregnant? ..........Years .......... Months 
  
(If you were not trying to become pregnant please put "0".) 
 
Now we are interested in how you have been feeling recently. 
PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT FOR QUESTIONS 21 - 27. 
 All the 
Time 
Most of 
the Time 
Some of 
the Time 
Rarely 
 
Never 
21. I have worried about every little 
thing 
1 2 3 4 5 
22. I have been so miserable that I 
have had difficulty sleeping 
1 2 3 4 5 
23. I have been breathless or had a 
pounding of my heart 
1 2 3 4 5 
24. I have been so worked up that I 
couldn't sit still 
1 2 3 4 5 
25. I have been depressed without 
knowing why 
1 2 3 4 5 
26. I have gone to bed not caring if I 
never woke up 
1 2 3 4 5 
27. For no good reason I have had 
feelings of panic 
1 2 3 4 5 
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PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT FOR QUESTIONS 28 - 38. 
 All the 
Time 
Most of 
the Time 
Some of 
the Time 
Rarely 
 
Never 
28. I have been so low in spirit 
(mood) that I have sat up for ages 
doing absolutely nothing 
1 2 3 4 5 
29. I have had a pain or tense 
feeling in my neck or head 
1 2 3 4 5 
30. The future seems hopeless 1 2 3 4 5 
31. Worrying has kept me awake at 
night 
1 2 3 4 5 
32. I have lost interest in just about 
everything 
1 2 3 4 5 
33. I have been so anxious that I 
couldn't make up my mind about 
the simplest thing 
1 2 3 4 5 
34. I have been so depressed that I 
have thought of doing away with 
myself 
1 2 3 4 5 
35.In general, I am usually tense or 
nervous 
1 2 3 4 5 
36. There is a great amount of 
nervous strain connected with my 
daily activities. I am always under 
pressure 
1 2 3 4 5 
37. At the end of the day I am 
completely exhausted mentally and 
physically 
1 2 3 4 5 
38. My daily activities are 
extremely trying and stressful 
1 2 3 4 5 
 
39. How satisfied are you with your life as a whole these days? Would you say you are: 
 
PLEASE CIRCLE ONE NUMBER 
Very satisfied      1 
Satisfied      2 
Dissatisfied      3 
Very dissatisfied     4 
 
40. How would you say you feel these days? Would you say you are: 
PLEASE CIRCLE ONE NUMBER 
Very happy      1 
Fairly happy      2 
Not too happy    3 
 
 
Sometimes events happen which can affect the way you live. We would like to know if any 
of the following have happened to you IN THE LAST 6 MONTHS. 
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PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 41 - 49. 
 No Yes 
41. Has someone close to you died or been seriously ill?  
 
1 2 
42. Have you had a big problem with your own health?  
 
1 2 
43. Have you had serious disagreements with your partner? 
 
1 2 
44. Have you had serious disagreements with someone else close to you?  
 
1 2 
45. Have you had serious financial problems?  
 
1 2 
46. Has your partner had a major change in his job situation?  
 
1 2 
47. Have you had a major change in your job situation?  
 
1 2 
48. Have you had any serious problems with housing or accommodation?  
 
1 2 
49. Have you or your partner had a problem with the law ?  
 
1 2 
 
At times there are arguments and upsets in every relationship. How well do the following 
statements describe the relationship between you and your Partner. 
 
PLEASE CIRCLE ONE NUMBER FOR EACH STATEMENT FOR QUESTIONS 50 - 56. 
 No 
Partner 
All the 
time 
Most of 
the Time 
Some of 
the Time 
Rarely Never 
 
50. In general, would you say that 
things between you and your 
partner are going well? 
1 2 3 4 5 6 
51. How often do you think about 
divorce, separation or terminating 
your relationship? 
1 2 3 4 5 6 
52. How often do you or your 
partner leave the house after a 
fight? 
1 2 3 4 5 6 
53. Do you find it easy to confide 
in your partner? 
1 2 3 4 5 6 
54. Do you ever regret that you 
married (or lived together)? 
1 2 3 4 5 6 
55. How often do you and your 
partner quarrel? 
1 2 3 4 5 6 
56. How often do you and your 
partner "get on each other's 
nerves"? 
1 2 3 4 5 6 
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57. How satisfied are you with your relationship with your husband/partner? Would you say 
you are: 
PLEASE CIRCLE ONE NUMBER 
Very satisfied      1 
Satisfied      2 
Dissatisfied     3 
Very dissatisfied     4 
No husband/partner     5 
 
Here is a set of questions about how you lived BEFORE YOU BECAME PREGNANT. 
 
PLEASE CIRCLE ONE NUMBER 
58. How many hours sleep did you usually get a night? 
 
9 hours or more     1 
8 hours      2 
7 hours      3 
6 hours or less     4 
 
59. How often did you eat breakfast? 
 
Almost every day     1 
Sometimes      2 
Rarely or never     3 
 
60. How often did you eat in between your regular meals? 
 
Almost every day     1 
Sometimes     2 
Rarely or never    3 
 
Here is a list of things that people do in their spare time. 
BEFORE YOU BECAME PREGNANT how often did you do any of these things? 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 61 - 65. 
 Often Sometimes  Never 
61. Active sports 1 2 3 
62. Swimming, or taking long walks 1 2 3 
63. Taking week-end trips in the car 1 2 3 
64. Working in the garden 1 2 3 
65. Doing physical exercises 1 2 3 
 
66. On average about how many hours a day did you watch T.V.? 
PLEASE CIRCLE ONE NUMBER 
Watch more than 7 hours    1 
Watch about 5 - 7 hours   2 
Watch about 3 - 5 hours    3 
Watch about 1 - 3 hours    4 
Watch less than 1 hour    5 
Never watch T.V. at all    6 
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BEFORE YOU BECAME PREGNANT 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 67 - 71. 
67. How many times a week did you smoke cigarettes before you became pregnant? 
 
Every day      1 
Every few days    2 
Once or so only     3 
Did not smoke at all    4 
 
68. How many cigarettes did you usually smoke per day before you became pregnant? 
 
50 or more per day     1 
30 - 49 per day     2 
20 - 29 per day     3 
10 - 19 per day     4 
1 - 9 per day      5 
Nil smoked      6 
 
69. How often did you usually drink alcohol before you became pregnant? 
 
Daily       1 
A few times a week     2 
A few times a month     3 
A few times a year     4 
Rarely      5 
Never       6 
 
70. How much alcohol did you usually drink at those times? 
 
Seven or more glasses    1 
Five or six glasses     2 
Three or four glasses     3 
One or two glasses     4 
Never drank      5 
 
71. Have you ever tried cannabis, marijuana, pot, etc. before you became pregnant? 
No       1 
Yes       2 
Many women smoke and drink (alcohol) during their pregnancies. We would like to know 
more about women coming to our hospital. 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 72 - 76 
72. In the last week how often did you smoke cigarettes? 
 
Every day      1 
Every few days     2 
Once or so only     3 
Did not smoke at all     4 
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73. In the last week how many cigarettes did you usually smoke per day? 
 
50 or more per day     1 
30 - 49 per day     2 
20 - 29 per day     3 
10 - 19 per day     4 
1 - 9 per day      5 
Nil smoked      6 
 
74. How often do you drink alcohol since becoming pregnant? 
 
Daily       1    
A few times a week     2 
A few times a month     3 
A few times a year     4 
Rarely      5 
Never       6 
 
75. How much alcohol do you usually drink at those times? 
 
Seven or more glasses    1 
Five or six glasses     2 
Three or four glasses     3 
One or two glasses     4 
Less than one glass     5 
Never drink      6 
 
76. When you drink alcohol what part of the time do you have at least 5 glasses? 
 
Nearly every time     1 
More than half the time    2 
About half the time     3 
Less than half the time   4 
Once in a while    5 
Never       6 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION. 
77. Since becoming pregnant how many cups of coffee do you drink per day, on average? 
7 cups or more     1 
4 – 6 cups per day    2 
2 – 3 cups per day     3 
1 cup per day      4 
None      5 
 
78. Since becoming pregnant how many cups of tea do you drink per day, on average? 
 
7 cups or more     1 
4 – 6 cups per day    2 
2 – 3 cups per day     3 
1 cup per day      4 
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None      5 
 
79. How often did you use cannabis, marijuana, pot etc. in the last month? 
 
Every day      1 
Every few days     2 
Once or so      3 
Not in the last month     4 
Never       5 
 
Now here are some questions about your background. 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 80 - 83. 
80. At what level did you complete your education? 
 
Opportunity School     1 
Primary School     2 
Started Secondary School    3 
Completed Grade 10 - (age 15 - 16 years)  4 
Completed Grade 12 - (age 17 - 18 years) 5 
College (e.g. Business, Nursing, Teacher,  
Secretarial)     6 
University      7 
Other (please specify)    8 
___________________________________________ 
 
81. At what level did you partner complete his/her education? 
 
Not applicable (no partner)    1 
Opportunity School    2 
Primary School     3 
Started Secondary School    4 
Completed Grade 10 - (age 15 - 16 years)  5 
Completed Grade 12 - (age 17 - 18 years)  6 
College (e.g. Business, Nursing, Teacher,  
Secretarial)     7 
University     8 
Other (please specify)    9 
____________________________________________ 
 
82. Are you presently: 
 
Fully employed      1 
Self-employed      2 
Employed part-time      3 
Unemployed       4 
On Pension (e.g. Invalid, Widow, supporting 
Mothers)      5 
Student       6 
Housewife      7 
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Other (please specify)     8 
____________________________________________ 
 
83. Is your partner presently: 
 
Not applicable (no partner)     1 
Fully employed      2 
Self-employed      3 
Employed part-time      4 
Unemployed       5 
On Pension       6 
Student       7 
Other (please specify)     8 
____________________________________________ 
 
84. What work do you usually do for a living? (Please state in detail, for example if 
clerk - what type of clerk?) 
_________________________________________________ 
_________________________________________________ 
 
85. What work does your partner usually do for a living? Please state in detail. If no 
partner, write '0'. 
__________________________________________________ 
__________________________________________________ 
 
86. Does his job involve his sleeping away from home? 
Not applicable (no partner) 1 
Several nights a week 2 
One night a week 3 
About once a month 4 
Rarely 5 
Never 6 
 
87. What is, or was, your father's main occupation? Please answer in full detail. 
___________________________________________________ 
___________________________________________________ 
 
88. What is, or was, your mother's main occupation? Please answer in full detail. 
___________________________________________________ 
___________________________________________________ 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION. 
89. What is your present marital status? 
 
Single       1 
Living together/De facto    2 
Married     3 
Separated/divorced     4 
Widowed      5 
Other (please specify)    6 
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_________________________________________ 
 
90. On the list below could you circle the number closest to YOUR WHOLE FAMILY'S 
INCOME (gross) including spouse's income, child endowment, etc. 
If unsure circle the number closest to the amount you think may be correct. 
Per Year     Per Week 
$0 - $2,599.........................................  $0 - $49   1 
$2,600 - $5,199..................................  $50 - $99  2 
$5,200 - $10,399................................ $100 - $199  3 
$10,400 - $15,599.............................. $200 - $299  4 
$15,600 - $20,799.............................. $300 - $399   5 
$20,800 - $25,999.............................. $400 - $499  6 
$26,000 or more .................................$500 or more   7 
 
PLEASE CIRCLE ONE NUMBER FOR EACH QUESTION FROM 91 - 96. 
91. In what religion were you brought up? 
Catholic       01 
Church of England      02 
No religion/Agnostic/Atheist     03 
Other (please specify)     04 
________________________________________ 
 
92. What is your present religion? 
Catholic       01 
Church of England      02 
No religion/Agnostic/Atheist     03 
Other (please specify)     04 
_______________________________________ 
 
93. How often do you go to church? 
Weekly       1 
Monthly       2 
Less than once a month     3 
Never        4 
 
94. Do you believe in God? 
No        1 
Yes        2 
Do not know       3 
 
95. Do you live in a: 
House       1 
Flat/Unit       2 
Share part of a house or flat     3 
Caravan       4 
Other        5   (describe: _________) 
 
96. Do you: 
Own your own accommodation outright    1 
Live in own accommodation with loan or mortgage   2 
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Occupy accommodation in connection with your own  
or spouse's occupation      3 
Rent your own accommodation     4 
Live with parents or parents-in-law     5 
Live with other family members 
(e.g. brother, sister)       6 
Live in a hostel or refuge      7 
Other         8  (describe: __________) 
 
97. Where you live how many rooms are available for your use? …………… rooms 
(include bathroom, toilet, kitchen and all enclosed areas) 
 
98. In which country were you born? …………………………..    
  
 
99. (If not Australian born) How long have you been in Australia?  
Years ... Months      
 
No  Yes 
100. Have you any trouble understanding English?    1  2 
 
No  Yes 
101. Have you had a previous marriage?     1  2 
 
102. Were you personally receiving any of the following benefits at any time in the six 
months before you became pregnant? 
PLEASE CIRCLE ONE NUMBER 
No benefit received      1 
Unemployment benefit     2 
Sickness benefit      3 
Supporting Parents benefit     4 
Invalid Pension      5 
Widow's Pension      6 
 
103. To which of the following groups do you belong? 
PLEASE CIRCLE THE MOST APPROPRIATE NUMBER. 
Australian Aborigine…………………………     1 
Maori/Islander................................................... 2 
Asian..................................................................  3 
White................................................................. 4 
Other (please specify ___________________)  5 
 
The following questions are about your partner. If you have no partner put '0'. 
 
104. In which country was your partner born? …………………………   
   
105. How long has your partner been in Australia? ...............Years ... ........Months  
    
106. How long has your present marriage or relationship existed? ………… 
No   Yes   No Partner 
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107. Has your partner had a previous marriage?                    1       2          3  
 
108. What is your husband or partner's age? …………… (If no partner put '0') 
 
109. To which of the following groups does your partner belong? 
PLEASE CIRCLE THE MOST APPROPRIATE NUMBER. 
 
Australian Aborigine…………………………    1 
Maori/Islander................................................... 2 
Asian..................................................................  3 
White..................................................................  4 
Other (please specify ___________________)  5 
 
No  Yes 
110. Do you live alone?      1  2 
 
111. Do you live with your partner?     1  2 (If no partner circle "1") 
     
112. Do you live with your children?    1  2 (if no child circle “1”) 
     
113. Did you fill this questionnaire in: 
Alone        1 
With the help of a friend    2 
With the help of your partner    3 
With the help of someone at the clinic  4 
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Appendix 5.1: Box-plot graph of women’s age at first clinic visit for 2 samples of 
pregnant women 30 years apart. 
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Appendix 5.2: Box-plot graph of women’s Body Mass Index at first clinic visit for 2 
samples of pregnant women 30 years apart. 
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Appendix 6.1: Drinking in late pregnancy (0.5 and over standard drinks/day) 
 Smoking in late 
pregnancy 
Cannabis in last 
month (first clinic 
visit) 
 Adjusted OR(CI) Adjusted OR(CI) Adjusted OR(CI) 
Maternal Age    
20-34 years 1 1 1 
13-19 years 0.36 (0.20, 0.56)* 1.40 (1.19, 1.65)  
35 years and older  0.66 (0.49, 0.89)*  
Marital Status    
Married/partnered 1 1 1 
Single  1.41 (1.11, 1.78) 1.76 (1.06, 2.92) 
Widowed/separated/divorced  2.29 (1.57, 3.34)  
Education Level    
Completed high school 1 1 1 
Post high school 1.70 (1.28, 2.24) 0.62 (0.53, 0.72)  
Did not complete high school  1.27 (1.09, 1.47)  
Family Income    
Normal-high income 1 1 1 
Low income  1.26 (1.12, 1.43) 1.47 (1.04, 2.07) 
Marital adjustment    
Good marital adjustment 1 1 1 
Moderate marital adjustment  1.65 (1.59, 1.96)  
Conflict  1.72 (1.21, 2.43) 2.29 (1.67, 4.49) 
No partner    
Body Mass Index    
BMI – Normal weight 1 1 1 
BMI – Underweight  1.15 (1.24, 1.70) 2.03 (1.41, 2.92) 
BMI – Overweight   0.77 (0.11, 0.68)* 
BMI – Obese     
Combined woman/partner race 
(highest minority race) 
   
White (Caucasian) 1 1 1 
Asian  0.26 (0.18, 0.38)* 0.12 (0.02, 0.90)* 
Aboriginal and Islander 1.62 (1.05, 2.49)   
*Low risk categories 
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Appendix 7.1: Mean number of depression symptoms for 2-cluster groups (no/low depression 
and escalating depression) at 6 months, 5 years, 14 years 21 years by age-groups: MUSP birth 
cohort (N=2991) 
No/low depression Observations Symptoms at 
6 months  
Symptoms at 
5 years  
Symptoms at 
14 years  
Symptoms at 
21 years  
 N Mean Mean Mean Mean 
30 years and older 468 0.43 0.35 0.36 0.39 
20 – 29 years 1650 0.39 0.35 0.34 0.37 
13 – 19 years 243 0.58 0.63 0.38 0.43 
 
Escalating 
depression 
Observations Symptoms at 
6 months  
Symptoms at 
5 years  
Symptoms at 
14 years  
Symptoms at 
21 years  
 N Mean Mean Mean Mean 
30 years and older 101 1.14 2.26 2.91 3.36 
20 – 29 years 427 1.40 1.93 2.64 3.42 
13 – 19 years 102 1.28 2.48 2.53 3.69 
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Appendix 8.1: Events in pregnancy/birth and birth outcomes as predictors of Postnatal 
Depression (n= 6632) 
 Postnatal Depression 
 Unadjusted Odds Ratio 
 N % 
(Row) 
OR (95% CI) 
Antenatal admissions     
0 – missing 5057 4.21 1  
1 admission 1207 6.46 1.57 (1.20, 2.05)* 
2 or more admissions 368 5.98 1.44 (0.92, 2.27) 
Pre-existing Diseases significant to pregnancy      
No 6382 4.69 1  
Yes 250 5.60 1.20 (0.69, 2.09) 
Newly developed Diseases significant to 
pregnancy  
    
No 6322 4.67 1  
Yes 310 5.81 1.26 (0.77, 2.05) 
Foetal Distress      
No 5523 4.69 1  
Yes 1109 4.87 1.04 (0.77, 1.40) 
Gestation at birth      
Normal gestation 6368 4.74 1  
Premature 264 4.17 0.87 (0.47, 1.61) 
Type of Delivery      
Spontaneous vaginal birth 5171 4.62 1  
Assisted birth 1461 5.07 1.10 (0.84, 1.44) 
Problems with Delivery      
Few problems 1306 4.52 1  
Some problems 4744 4.57 1.01 (0.75, 1.36) 
Lots of problems 582 6.36 1.43 (0.94, 2.19) 
Sex of baby      
Male  3452 4.35 1  
Female 3180 5.13 1.19 (0.94, 1.49) 
Birth weight      
Normal 6356 4.69 1  
Low birth weight 276 5.43 1.17 (0.68, 1.99) 
Intensive Care admission      
No 6167 4.70 1  
Yes 465 4.95 1.05 (0.68, 1.63) 
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Appendix 8.2: Comparing the socio-demographic characteristics of the study-participants 
(N=3470) and those participants lost-missing (N=3753): Pearson’s chi-square analysis with 
significance at <0.05 
 Study 
Participants  
Lost-missing 
Participants 
  
Variable % % Chi-square P-value 
Maternal age   42.6386 <0.001 
20 – 34 years 82.3 76.4   
13 – 19 years 13.5 19.1   
35 years and older 4.2 4.5   
Marital status   40.0980 <0.001 
Married/partnered 89.6 84.6   
Single 8.3 12.1   
Widowed/Separated/Divorced 2.1 3.3   
Education level   89.5879 <0.001 
Completed high school 65.3 63.3   
Did not complete high school 14.3 21.9   
Post High School 20.4 14.8   
Total Family Income   78.4515 <0.001 
Normal – higher income 71.0 60.8   
Low income 29.0 39.2   
Quality of partner relationship   51.5321 <0.001 
Good adjustment 83.8 77.3   
Moderate adjustment 19.6 13.0   
Conflict  2.2 3.6   
No partner 3.4 6.0   
Smoking in late pregnancy   88.3147 <0.001 
Nil 65.8 55.5   
Smoker 24.5 29.4   
Heavy smoker 9.7 15.0   
Binge alcohol in pregnancy   27.6193 <0.001 
Never 81.0 76.7   
Occasional Binge 16.7 19.2   
Binge ½ the time 2.3 4.1   
Exercise in pregnancy   32.7470 <0.001 
Often 40.0 35.9   
Sometimes 52.7 53.2   
Never 7.3 10.9   
BMI   12.0336 <0.01 
Normal (18.5 -24.9 kg/m
2
) 72.2 68.4   
Under-weight (<18.5 kg/m
2
) 13.1 14.9   
Over-weight (25.0 – 29.9 kg/m2) 10.6 12.2   
Obese (≥30.0 kg/m2) 4.0 4.4   
Social supports (size) 3-5d   41.8596 <0.001 
Normal 92.8 88.4   
Small 7.1 11.6   
Social supports (adequate) 3-5d   43.9380 <0.001 
Normal 91.9 87.0   
Small 8.1 12.9   
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Appendix 8.3: Predicted marginal effects (compared to variable reference category) for Low-
stable and Moderate-rising depression trajectories 
 Low-stable Moderate-rising 
 dy/dx 95% CI dy/dx 95% CI 
Younger-age -0.12 -0.17, -0.06   
Older-age 0.12 0.04, 0.21   
Low income -0.10 -0.13, -0.05 -0.03 0.01, 0.05 
Moderate marital adjustment -0.20 -0.26, -0.15 0.1 0.05, 0.14 
Conflict -0.31 -0.42, -0.20 0.1 0.01, 0.18 
Underweight -0.07 -0.12, -0.02   
Overweight -0.06 -0.12, -0.01   
Obese -0.11 -0.20, -0.02   
Exercise sometimes -0.04 -0.08, -0.01   
Exercise never   0.04 0.00, 0.09 
Small social networks -0.20 -0.26, -0.13 0.07 0.02, 0.12 
 
 
